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SOME BYGONE OPERATIONS [N SURGERY. 


By Srr D’ARCY POWER. K.B.E., Lonpon. 





Vill. THE FIRST LOCALIZED CEREBRAL TUMOUR. 


DELIBERATE brain surgery for exploration purposes is of such recent origin 
that the great Index Catalogue of the Surgeon-General’s Library at Washing- 
ton contains no mention of it in the volume issued in 1881. The subject, 
however, was attracting attention. David Ferrier published the Functions 
of the Brain in 1876, and in 1878 delivered the Goulstonian Lectures at the 
Royal College of Physicians of London, taking as his subject, “‘ The Localiza- 
-tion of Cerebral Disease’. His facts were obtained by experiments conducted 
for the most part on dogs and monkeys, but no surgeon utilized them until 
Nov. 25, 1884. On Nov. 8 in that year a patient was admitted into the 
Hospital for Epilepsy: and Paralysis in Regent’s Park under the care of Dr. 
Alexander Hughes Bennett (1848-1901), who was then Assistant Physician 
to Westminster Hospital. Dr. Bennett was the son of a well-known Edin- 
burgh physician, and himself died of some obscure disease of the nervous 
system after twenty years of almost continuous pain. 

The patient was a farmer aged 25 whose chief complaint was paralysis 
of the left hand and arm which prevented his working. He said that about 
four years previously, while in Canada, a piece of timber fell from a house, 
struck him on the left side of the head, and knocked him down. He lost 
consciousness for a few moments, but soon recovered and went on with his 
work. He was quite well on the following day, and, with the exception of 
occasional headaches, remained in good health for a year. He then began to 
feel a twitching in the left side of his mouth and tongue. This soon developed 
into paroxysmal attacks, and some months afterwards he had a ‘fit’, which 
began with a peculiar feeling in the left side of the face and tongue, and turn- 
ing of the head also to the left. The sensation ran down the left side of the 
neck to the arm and leg, ending in loss of consciousness and general convul- 
sions. The attacks increased in frequency and severity until, in August, 1884, 
the patient was no longer able to go on with his work. 

Examination showed him to be in robust general health with unimpaired 


intelligence. He suffered from frequent and violent attacks of stabbing pain 
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in the head, which was diffused over the vertex. Deep pressure elicited tender- 
ness when it was made over the parietal region near the right of the sagittal 
suture on a level with a line drawn vertically from the anterior portion of the 
external auditory meatus. The movements of the eyeballs and pupils were 
normal. The patient could read No. 3 of Jaeger’s types at twelve inches 
with his left eye, and No. 5 with his right. Examination of the fundi showed 
the usual appearances of optic neuritis, more marked on the right, the retina 
of which had numerous minute hemorrhages. The left side of the face was 
slightly immobile, and the tongue pointed a little to the left when it was pro- 
truded. There was complete paralysis of the left fingers, thumb, and hand. 
The movements of the elbow-joint were very limited and those of the shoulder 
impaired. There was no attempt at pronation or supination of the forearm. 
The muscles were neither rigid nor wasted. There was slight lameness on 
walking because the toes did not completely clear the ground. The knee-jerk 
was greater on the left than on the right side. 

Observation in hospital showed that the patient often suffered from 
paroxysmal attacks of lancinating pain in his head, sometimes lasting for 
twelve hours. These attacks of pain were so violent that the patient was 
occasionally delirious and kept the whole ward disturbed by his cries. He 
also suffered from severe vomiting, which often lasted several days. The 
paroxysmal twitchings took place many times a day, and consisted of arhyth- 
mical tremor which began in the first, second, and third fingers of the left 
hand, spreading afterwards to the thumb and wrist as high as the elbow. This 
continued perhaps for a minute and then ceased, generally by the thumb 
being held or rubbed. Another form began in the left angle of the mouth 
and side of the face, with a feeling as if the tongue was being contracted. 
Sometimes, but not usually, the movements began in the face and arm, 
extended from one to the other, and from thence down the side of the neck 
and body to the leg, so that the whole left side was convulsed without any 
loss of consciousness. The diagnosis given was ‘“‘ an encephalic growth prob- 
ably of limited size involving the cortex of the brain and situated at the 
middle part of the fissure of Rolando ”’. 

The risks of an operation were fully explained to the patient and his 
friends, who readily consented to its being undertaken. The patient was 
anesthetized on Nov. 25, 1884, in the presence of Dr. Hughes Bennett, 
Dr. Hughlings Jackson, Dr. David Ferrier, and others. The operation was 
performed by Mr. Rickman Godlee (1849-1925), who had been Assistant 
Surgeon at University College since 1877 and was also Senior Demonstrator 
of Anatomy in the medical school under Professor G. Viner Ellis. 

The head of the patient had been shaved in the ward except the very 
lowest part of the scalp quite below the occiput, the whole was soaked with 
carbolic acid lotion (1-20), but no particular attention was paid to some sore 
places left after the application of blisters to the upper part of the neck— 
indeed, these sore places were not noticed until after the operation. The 
parts were again washed with 1-20 carbolic lotion after the patient had been 
placed upon the operating-table, and the upper part of the body was then 
surrounded by carbolized towels, one being placed beneath the head. Instru- 
ments and hands were soaked in the same lotion, and the spray was used 
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throughout the operation. A 1l-in. trephine was applied 1} in. from the 
middle line and } in. behind a line drawn vertically from the meatus of the 
right ear over the point of maximum tenderness. The dura mater was found 
normal in appearance. A crucial incision was made in it, and the brain sub- 
stance bulged through the cut, as was thought, abnormally. The surface 
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appeared somewhat more yellow in colour than natural, but seemed otherwise 
to be healthy. A second trephine opening was then made slightly in front 
of and overlapping the first, and the angles thus left were rounded off with 
a chisel and hammer, the brain being protected by a copper spatula. The 
incision in the dura mater was prolonged, exposing an increased surface of 
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brain, but without further revelations. .The trephine was applied a third 
time so as to join the two former openings posteriorly, and when the edges 
were chipped off a triangular aperture with rounded angles was left, measur- 
ing 2 by 1? in. The incision in the dura was then prolonged, exposing a surface 
of brain nearly the size of the opening in the skull, which presented the same 
appearance as that already described. Occupying most of this space, and 
crossing it obliquely-from above and behind, forwards and downwards, was 
a large convolution, along the posterior aspect of which ran a large blood- 
vessel. An incision was made into the centre of this convolution, and from 
+ to } in. below the surface a large transparent lobulated solid tumour was 
seen, thinly encapsulated but perfectly isolated from the surrounding brain 
substance. The surface and sides of the growth were easily separated by 
means of a narrow spatula of steel so tempered that it could be bent into any 
shape required. After the superficial portion of the tumour was isolated the 
finger, was, as far as possible, inserted behind the tumour and attempts were 
made to enucleate it, but in doing so the upper half broke across. A large 
Volkmann’s sharp spoon was then employed to scrape out the deeper parts 
of the growth, and this was continued until all the morbid material was 
removed. . No artery of any size spouted, but there was a rapid and trouble- 
some oozing of blood, which accumulated quickly as soon as the sponge was 
removed. 

The cavity left was about 1} in. in depth and of a size into which a pigeon’s 
egg would fit. The hemorrhage was arrested by applying over the cut surface 
a suitable electrode from an electro-cautery. The dura mater was then drawn 
together by a few carbolized silk sutures, and a drainage tube of indiarubber 
was inserted into the wound beneath the dura mater. The skin was brought 
together accurately by sutures of silver wire and silk. ‘* The carbolic spray 
was used during the entire operation and, both before and after, all the ordinary 
antiseptic precautions were taken”. The operation lasted two hours. Sub- 
sequent examination proved the tumour to be a glioma about the size of a 
walnut. 

The patient did well for the first three days, but when the dressings were 
changed on the fourth day the wound was found to be swollen and the dis- 
charge had a decidedly putrefactive smell. A cerebral hernia as large as 
half an orange had developed on the fifth day, and the patient died on 
Dec. 23—twenty-eight days after the operation, as the report states, “‘ not from 
any special failure of the nervous system, but from the effects of a secondary 
surgical complication ”’. 

The operation naturally excited great interest, not alone in professional 
circles. The Times published two sensible leading articles on it which appeared 
on Dec. 16 and 27, 1884, the latter after a somewhat acrimonious and ill- 
informed correspondence on the part of the Antivivisectionists. 


The portrait of Sir Rickman Godlee is made from a photograph kindly 
lent by Lady Godlee, who believes that it was taken about 1875 when he was 


aged 25. 
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DIAPHRAGMATIC HERNIA. — 
By J. BASIL HUME, 


ASSISTANT SURGEON, ST. BARTHOLOMEW’S HOSPITAL, LONDON, 


(Being a Hunterian Lecture delivered at the Royal College of Surgeons of England on 
January 21, 1931.) 


DEFEcTs in such an important structure as the diaphragm cannot fail to have 
attracted the attention of our honoured patron whose name is commemorated 
by the Hunterian Lectures. In those writings which have come down to us 
there is no mention of any observations on diaphragmatic hernia, but the 
scattered notes collected by Richard Owen, and the unwritten evidence on 
the galleries of the Hunterian Museum, show clearly how he observed the 
condition of the diaphragm in the higher reptiles and in birds, and how he 
must have compared this with the completed membrane found in mammals. 
Hunter must have seen cases of traumatic diaphragmatic hernia during his 
service with the army in Belle Isle and in Portugal in 1761 and 1762, as pene- 
trating wounds of the diaphragm were commonly inflicted by the sword and 
bayonet.. He was also probably familiar with the work of Petit, and with 
the monograph of Morgagni on the subject published in 1769, 

The condition is sufficiently unusual to excite the attention of physi- 
cian, surgeon, anatomist, and radiologist alike, and in consequence a very 
large proportion of the cases encountered have been recorded. My reason 
for continuing along so well-trodden a path is a desire to present an anatomical 
and pathological picture of the different varieties of the condition and their 
mode of production. 

Classification—A very simple classification will suffice: (1) Congenital. 
(2) Acquired: (a) non-traumatic, (b) traumatic. 


CONGENITAL DIAPHRAGMATIC HERNIA. 


This may be defined as a protrusion of some of the abdominal contents 
through a congenital defect in the diaphragm. In the majority of cases 
such a defect must be produced by a failure of union of the various parts of 
the diaphragmatic primordium, and the herniated structures will lie freely 
in the pleural cavity uncovered by any hernial sac. In a smaller number 
of instances the membranous diaphragm may have been completed, but 
some temporary rise of intra-abdominal pressure in the embryo may bring 
about a hernia covered by a hernial sac. This is only likely to occur before 
the muscular invasion of the diaphragm is complete. For a clearer explana- 
tion of this and of the possible defects and malformations of the diaphragm 
we must turn to its embryology. 

Embryology.—In the earliest stages of development the ccelomic cavity 
is not divided in any way. At its anterior and cephalic extremity the heart 
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is gradually taking shape, supported on its inferior and dorsal surface by a 


mass of mesoderm known as the 


Fic. 385.—Recorstruction of 11-mm. embryo, show- 
ing the position of the septum transversum and the 
pleuro-pericardial and pleuro-peritoneal ridges. The 
arrow passes through the pleuro-peritoneai hiatus. Li, 
Liver; 1, Lung; Ph, Phrenic nerve: S, Stomach; W, 
Wolffian body. (After Keibel and Mall.) 


‘septum transversum’. 


This at first 
stretches from side to side 
towards the cranial part of. 
the coelom, but later recedes 
to a more caudal level and lies 
obliquely. Running into the 
septum transversum on either 


side are the ducts of Cuvier, 


and as the septum takes up its 
oblique position these form well- 
marked ridges on the lateral 
walls of the coelom, known as 
the ‘pleuro-pericardial ridges’ 
(Fig. 385). They ultimately 
become incorporated with the 
dorsal mesocardium, assisting 
in the formation of its dorsal 
wall. 

Running down through the 
septum transversum and_ the 
pleuro - pericardial ridges are 
the phrenic nerves, which at 
their point of entrance into the 
diaphragm mark the dorsal 
limit of the portion developed 
from the septum. 


In the mid-line dorsally and caudally the dorsal mesentery of the foregut 


connects the dorsal wall of the embryo, in 
the aortic region, with the septum trans- 
versum where this has the foregut resting 
on it (Fig. 386). The liver bud grows from 
this foregut directly into the septum, and 
subsequently the foregut draws away from 
the septum, where the latter lies on its 
caudal aspect. 

Dorso-laterally two ridges on the lateral 
wall mark out the space on this wall which 
corresponds with the upper surface of the 
septum transversum as seen in the floor of 
the pleuro-peritoneal passage. The more 
cranially situated one is the pleuro-pericar- 
dial ridge already mentioned; the caudal 
one shows as a sort of hepatic suspensory 
band to the septum and becomes more 
marked as the liver grows. This latter 
fold marks the edge of the structure which 





Fic. 386.—Diagrammatic cross- 
section showing the position of the 
pleuro - peritoneal passage. A, Duct 
of Cuvier; B, Foregut; C, Pleuro- 
peritoneal passage ; D, Septum. 


becomes the pleuro-peritoneal membrane as the pleural cavity extends caudally. 
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Thus an open passage to the abdomen is bounded dorso-laterally by this 
caudal suspensory fold, and ventro-medially by the septum and its continuity: 
with the mesentery round the foregut. The hiatus is gradually narrowed as 
the pleuro-peritoneal folds extend, assisted by the dorso-lateral extension of 
the liver, and these folds can be seen in an 11-mm. embryo running into the 
septum transversum at the point of junction with the dorsal mesocardium, 
An opening, however, remains for some time dorso-laterally, and here the 
cephalic end of the suprarenal lies half in the pleural and half in the peritoneal 
cavity. The opening is ultimately closed in the seventh or eighth week of 
intra-uterine life by arching of muscle cells over the upper end of the supra- 
renal and the descent of that body. The left hiatus is said to close later than 
the right. Brachet has argued that as the pleuro-peritoneal fold is anchored 
to the mesonephros the descent of the latter draws the fold down with it. 

Ventrally the membranous 
diaphragm is completed by an 
extension forwards from the 
septum transversum, due to a 
growth of the septum accom- 
panying the advance of the liver 
bud in the ventral mesentery 
towards the opening of the 
umbilical stalk. A separation 
occurs subsequently between the 
anterior surface of the liver and 
the diaphragm. 

As early as the fifth week 
the elements of the membranous 
diaphragm are invadéd by mus- 
cle cells presumably originating 
in the cervical region. These 
spread out from the centre of 



























































Fic. 387.—Diagram identifying the several 


the diaphragm to the periphery, contributions to ‘the definitive diaphragm. A, 
and the central tendon is formed Aorta; 8B, Csophagus; C, Pleuro - peritoneal 

l o the di ; membrane ; D, Septum transversum; E, Dorsal 
as a result of the Isappearance mesentery ; F, Inferior vena cava. 


or degeneration of these muscle 
cells. The last portion to be invaded is the lumbo-costal triangle, marking 
the final point of closure of the hiatus. (Fig. 387.) 

Types of Congenital Diaphragmatic Hernia.—Hernize which are undoubt- 
edly congenital in origin are found in the region of the lumbo-costal triangle, 
in the dome of the diaphragm, and in the cesophageal orifice. They may be 
classified as follows: (1) Hernia through the pleuro-peritoneal hiatus. (2) 
Hernia through the dome. (8) Hernia through the cesophageal orifice: (a) 
thoracic stomach, (b) para-cesophageal hernia. 

Causation of Congenital Diaphragmatic Hernia.— 

1. HERNIA THROUGH THE PLEURO-PERITONEAL H1atus.—This is due to 
the failure of closure of the median and dorsal portion of the pleuro-peritoneal 
membrane. The passage remains open until the third month of intra- 
uterine life, that on the left side possibly closing later than the right. 
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The hiatus is situated postero-laterally between the lumbar and costal 
fibres of the diaphragm, its position being indicated in the normal diaphragm 
‘by a crossing of the muscular fibres in front of the arcuate ligament, an area 

known as_ the ‘lumbo- 
costal triangle’. Consider- 
able variation is found in 
the size of hiatal defects 
(Figs. 388,389). Some may 
pass outwards to the thor- 
acic parietes, and some 
forwards into the region of 
the septum transversum. 
An exaggerated form is 
seen when the left half of 
the diaphragm is absent. 
In the majority of 
cases when a hiatal defect 
is present the greater part 
of the intestine lies in the 
pleural cavity. The large 


intestine lies to the left of 
Fic. 388.—A diaphragm showing from the thoracic aspect 


the position of a hiatal defect. the small intestine in the 
position occupied — before 
rotation of the gut has taken place. The stomach is sharply bent over to 


the left and drawn up into the thorax, and there is no hernial sac. The 
condition in its extreme form is incompatible with extra-uterine life of 
more than a few weeks’ duration. 

Consideration of the position 
of the developing intestine shows 
that herniation must take place at 
the time of the return of the intes- 
tine from the umbilical stalk, which 
it has occupied until the end of 
the second month (Fig. 390). Prior 
to this time .there is no mobile 
portion of the intestine in the 
abdominal cavity, but a sudden 
return takes place owing to the fact 
that the liver edge recedes from the 
orifice of the umbilical stalk and 
there is a decrease of intra-abdo- : ; 

: Le Fic, 389.—A series of diaphragms showing the 
minal pressure. This is the most variations in the extent of the hiatal defects. 
likely time for herniation to occur. 

It must be remembered that the pleuro-peritoneal passage is small at the 
time when the hernia occurs, and bears in a 20-mm. embryo about the same 
relation to the size of the rest of the abdominal wall as the orifice of a large 
inguinal hernia does in an adult. The presence of a hernia in the opening 
will not only prevent closure taking place, but the herniated structures may 
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so press upon the diaphragmatic primordium as to cause either displaceimient 
or pressure atrophy. 

A very important contributory fac- 
tor is delay in the development of the 
liver. It is almost certain that the 
growth of the right lobe of the liver 
brings about an earlier closure of the 
right hiatus. Up to the fifth or sixth 
week the lobes of the liver are fairly 
symmetrical, but after that period the 
right lobe grows more rapidly than the 
left, which extends dorso-laterally into 
the pleuro-peritoneal fold. 

2. HERNIA THROUGH THE DoME.— 
The explanation of the production of a 
hernia in this situation is not nearly so 
obvious as in the type just described, 
and presents a much more complex 
problem. Had this condition not been 
discovered in foetuses at the time of 
birth it might be doubted whether a 
congenital hernia could occur in the dome 
of the diaphragm at all, but fortunately 
sufficient cases have been recorded to 
dispel this doubt. My own view is that 
such a congenital hernia does occur, 
usually without a hernial sac, and that it is due to rupture or destruction 
of a portion of the mem- 
branous diaphragm. 

A defect is more com- 
mon in the left dome than 
in the right, which is readily 
accounted for by the protec- 
tive effect of the larger 
right lobe ofthe liver. The 
position of the defect is 
fairly constant, though there 
is considerable variation in 
its extent. It is placed 
between the left trefoil of 
the central. tendon anteri- 
orly, and the muscular por- 
tion posteriorly and laterally 


(Fig. 391). The aperture 


Fic. 391.—A diaphragm showing from the thoracic aspect ; ue ‘ 
a defect in the left dome. is rounded or oval with 





Fie, 390.—-Diagram of an 11-mm. em- 
bryo, showing the extent of the ccelomic 
cavity (blue), the retro-pericardial situation 
of the stomach, and the intestine in the 
umbilical stalk. 





its long axis placed trans- 
versely, and there is usually no hernial sac. The stomach and a portion 
of the colon are invariably herniated, but the spleen, portions of small 


—_——- 
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intestine, and occasionally the greater part of the large intestine, may be 
intrathoracic. The position of the defect corresponds almost exactly ‘with the 
level of the entrance of the phrenic nerves into the diaphragm, and therefore 
with the point of junction of the anterior half developed from the septum 
and the postero-lateral portion developed from the pleuro-peritoneal folds. 
One may, however, study embryological reconstructions in vain. for a possible 
stage in which the pleuro-peritoneal folds do not meet the septum, and in 
which mobile intestine is available for herniation, but one is forced to the 
conclusion that normally no opening is present in this region. There are two 
possible explanations of the defect. The first is that there is delay or inter- 
ference with the growth of the pleuro-peritoneal folds, and that in consequence 
they fail to unite with the dorsal portion of the septum transversum. The 
second is that herniation occurs after the membranous diaphragm has formed, 
resulting in either a true (or sacculated) or a false (or non-sacculated) hernia. 

To consider the first of these in more detail, it is possible that the growth 
of the pleuro-peritoneal folds might not progress as rapidly as it should in the 
region of the septum. In order to account for this it is necessary to realize 
what factors could influence the growth of the diaphragmatic primordium, 
especially in this region. Dissociation of growth of various tissues has been 
experimentally produced by the alteration of the nutrition of embryonal cells, 
and various teratological abnormalities such as monsters, hare-lip, spina bifida, 
etc., have been shown to be due to this cause. It is therefore possible that 
some temporary disturbance of nutrition might affect the relative rate of 
growth of the components of the diaphragmatic primordium. 

There is little doubt that the growth of the pleuro-peritoneal folds is 
dependent on the growth of the liver, to which organ they act as suspensory 
ligaments. Should delay in the growth of the liver occur, a defect might be 
produced anteriorly, but even this would be at a stage when the pleuro-peri- 
toneal passage was still open and equally prepared to receive herniated 
structures. In fact, if this were the case, there is no apparent reason why 
a double hernia, through the dome and through the passage simultaneously, 
should not occur. From consideration of the varieties of hernia through the 
pleuro-peritoneal passage, it is apparent that when there is markedly defective 
growth of the pleuro-peritoneal folds a very large opening remains, extending 
right into the dome or even more anteriorly. 

The approximate time at which herniation occurs through the pleuro- 
peritoneal passage has already been considered—namely, at the time of the 
return of the intestine from the umbilical stalk—and this must be the same 
in the case of hernia through the dome. 

The second possibility, the occurrence of herniation after the membran- 
ous diaphragm has formed, is much more likely. At this time the pleural 
cavity is relatively unfilled by the developing lung bud, and a portion of 
membranous diaphragm lies unprotected, at any rate on the left side, owing 
to the inequality in size of the liver lobes at this stage. 

In the acquired types of hernia the important factor is a momentary 
sudden rise of intra-abdominal pressure. If evidence could be produced of 
the occurrence of this in the embryo at the time when the diaphragm is largely 
membranous, the theory might be placed upon a more substantial basis. 
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What: factors might produce an increase of intra-abdominal pressure in 
the embryo? It has been suggested: by Gruber that the development of the 
rectus abdominis, the pressure of the flexed lower limbs, flexion of the caudal 
region, or even growth of the liver, may cause it. None of these seems very 
probable, nor do oligamnios and hydramnios, which are so frequently suggested 
as causes for any congenital abnormality. 

In a 20- to 30-mm. embryo—that is, up to the seventh week—the abdo- 
minal cavity is small, and the intestines are lying in the umbilical stalk, the 
neck of which is partially obstructed by the edge of the liver. When the 
embryo has reached about 40 mm. the intestine suddenly leaves the umbilical 
stalk and enters the abdominal cavity. This is due to two factors, first, 
an increase in the size of the abdomen accompanied by a relative diminution 
in the size of the liver, and, second, a disproportion between the rate of growth 
of the intestine and the umbilical stalk. A moment arrives when the intra- 
abdominal pressure is lower than the pressure in the umbilical stalk, so that 
the contents of the latter slip into the abdomen. At the moment of return 
the intra-abdominal pressure must be increased. Obviously the time at which 
this takes place must vary, and it is in those cases in which the intestine 
returns earlier than usual, while the diaphragm is still membranous, that 
herniation may occur, a portion of the membrane giving way and intestine 
passing into the pleural cavity uncovered by a hernial sac. In a hernia pro- 
duced in this way the subsequent development of the diaphragmatic muscula- 
ture would give a firm margin to the ring so that it would have a rounded, 
punched-out appearance. 

Further support of this view may be found in cases recorded by Beckman, 
Duval, and the present writer in which the hernia was associated with absence 
of rotation of the gut. The large intestine lay to the left and partly in front 
of the small intestine, in the position occupied before the normal axial rota- 
tion of the gut is completed. It is therefore probable that the intestine 
passed through the diaphragm at or soon after its return to the abdomen. 

A partially detached lobe of the liver is a not infrequent content of 
herniz through the dome, several cases being recorded by Keith, and others 
by Monks, Oui, and Devulder. In such cases the penetration must have 
been produced by the abnormal growth of such a lobe, and practically all 
herniz through the right dome are associated with abnormal development 
of the right lobe of the liver. 

It has been suggested that pressure during the third month of intra- 
uterine life may prevent the invasion of the membranous diaphragm by 
muscle, and so allow a sacculated hernia to be formed, but it seems more 
probable that sacculated hernie in the dome are acquired. 

3. HERNIA THROUGH THE (ESOPHAGEAL ORIFICE.— 

a. Thoracic Stomach.—The first two cases of this condition on record 
were described by Bailey and by the present writer, and since then at least 
six others have been published. Varying portions of the fundus and body 
of the stomach lie in a peritoneal sac in the posterior mediastinum, and the 
oesophageal orifice is in consequence enlarged to accommodate the stomach 
which passes through it, though some degree of constriction is usually present. 
The greater and lesser omenta extend upwards along the curvatures, carrying 
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in their folds the coronary and epiploic vessels, which have a normal origin. 
The cardiac orifice is intrathoracic, and may be as high as the level of the.root 
of the lung. 

The condition can hardly be considered as a hernia, but is due to the 
failure of the caudal migration of the stomach’ to keep pace with the descent 
of the other organs. In a 4:5-mm,. embryo the stomach lies in the lower 
cervical region, separated from the heart by the septum transversum. It 
gradually descends from this position, though in opposition to, rather than 
in company with, the septum transversum, as stages can be seen in which it 
lies cranial to the dorsal margin of the septum. The cranial position of the 
stomach in relation to the septum transversum always leaves a record behind 
it, for a portion of the lesser sac persists for a time in the posterior mediastinum 
as the infracardiac bursa of Broman. 

This caudal migration of the stomach is brought about by the growth 
of the cesophagus, and by the straightening out of the cranial flexure of the 
embryo. In the human embryo the migration is almost complete before the 
final constitution of the diaphragm. When the tailward migration fails to 
take place, the stomach, instead of the cesophagus, is found in the position 
of the normal cesophageal opening in the diaphragm. 

The upper part of the coelomic cavity, formed by a splitting of the meso- 
derm in that region, surrounds the stomach, and provides in cases of thoracic 
stomach a peritoneal sac in the posterior mediastinum to accommodate it. 

b. Para-esophageal Hernia.—This is a fairly common variety of hernia 
occurring through the cesophageal orifice. A protrusion of the upper part 
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Fic, 392.—A diaphragm showing a para-cesophageal hernia. (Gruber.) 


of the lesser sac of the peritoneum (omental bursa) passes through the orifice 
to the right of the csophagus, and extends upwards into the posterior medi- 
astinum. The sac varies in size from a small finger-like process to a dilated 
sac of considerable dimensions. The cesophagus is probably always of normal 
length, and the orifice is slightly enlarged. (Fig. 392.) 

In the absence of adequate cause such as trauma or inflammation, it is 
difficult to believe that a normal diaphragm with properly developed crura 
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could ever be the seat of a para-cesophageal hernia. Nevertheless, the dis- 
covery of such herniz in mature and elderly subjects has led to controversy 
about the possibility of their being acquired. I believe that such hernize 
always start from a congenital defect in the diaphragm, the occupation of 
such a defect by hernial contents being an event which may occur by chance 
at almost any epoch in life. 

A defect in this region must arise in connection with the incorporation 
of the tissues of the dorsal mesentery with the dorsal. and median or the crural 
portion of the diaphragm. This element in the constitution of the diaphragm 
is, of course, in being before any other of the diaphragmatic members, and is 
the seat of the formation of the lesser sac or omental bursa, which begins in 
all vertebrates as a slit-like space along the right margin of the mesentery, 
This slit extends cranially as far as the root of the lung. When the dia- 
phragm is completed by muscular invasion during the second and third 
months of intra-uterine life this cranial extension becomes isolated and 
usually disappears, though occasionally it may persist. 

If the muscular invasion of the diaphragm were incomplete here, then 
the cranial extension of the lesser sac could remain in connection with the 
peritoneal cavity of the abdomen, or conversely its persistence would retard 
and hinder the muscular invasion. If the stomach herniated into it, there 
would be formed a para-cesophageal hernia passing into the posterior medi- 
astinum to the right of the cesophagus. The hernial sac would be formed 
by the remains of the cranial portion of the lesser sac. 

The expectations roused by such a view of the origin of para-cesophageal 
hernia are almost perfectly realized. The herniz do occur on the right side 
of the cesophagus, and they are covered by a membrane whose margins are 
continuous with the lesser sac of the peritoneum, and such pre-formed sacs 
are found quite frequently in the dissection of foetuses. 

A survey of recorded cases convinces us that this interpretation is suffi- 
cient to account for the majority of para-cesophageal herniz. In the cases 
of mature or elderly subjects, where most doubt as to their congenital origin 
would naturally arise, careful dissection has corroborated the congenital view 
of their origin. For in these cases evidence of a membranous sac is usually 
forthcoming, though, as is natural enough, it may not be always complete. 
Always the peritoneum covering the stomach, the usual content of this kind 
of hernia, comes away completely from the membranous sac. There is no 
fusion between them. On the other hand, bands of muscle and fibrous tissue 
often pass from the cesophagus to the membranous lining, suggestive of a 
congenital relation between the two. 


ACQUIRED DIAPHRAGMATIC HERNIA. 


1. Non-traumatic.—The causation of acquired diaphragmatic hernia has 
long been summed up in the single word ‘trauma’. It is obvious that 
penetrating wounds of the diaphragm, whether inflicted by the ends of frac- 
tured ribs or by implements of violence, will produce an opening through 
which herniation could occur. There is, however, a place in the pathology 
of acquired diaphragmatic hernia for a non-traumatic group. 
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In the absence of any pre-formed congenital sac or congenital defect there 
are two possible methods by which herniation may take place. ‘These are, 
first, the gradual protrusion of a hernial sac through a relatively weak spot 
in the normally developed diaphragm, and, second, the production of an 
acquired defect owing to the rupture of some of the muscle fibres at their 
pomt of insertion into the central tendon. 

Intra-abdominal pressure plays a very important part in the actual pro- 
duction of herniation, by forcing the abdominal contents either into a pre- 
formed congenital sac, or, with a covering of peritoneum, through a defect 
in the parietes. During violent muscular effort the intra-abdominal pres- 
sure may rise to 100 or 150 mm. of Hg, due partly to the descent of the dia- 
phragm but mainly to the contraction of the anterior and lateral muscles of 
the abdominal wall, especially the transversalis abdominis. When the intra- 
abdominal pressure is raised the diaphragm is in close relation to the struc- 
tures passing through it, which greatly reduces the possibility of herniation 
through one of the normal diaphragmatic apertures. In spite of this fact a 
few extremely rare forms of diaphragmatic hernia are probably due entirely 
to the direct action of intra-abdominal pressure. These are herniz through 
the foramen of Morgagni, or para-cesophageal herniz, anterior or to the left 
of the cesophagus. 

On the other hand, a number of diaphragmatic herniz occurring in the 
dome of the diaphragm are not recognized, nor do they produce symptoms 
until the fourth or fifth decades. It is conceivable that such a hernia, if 
small and covered by a sac, might be present from birth and not produce 
symptoms, though radiologists have found numerous cases accounting for 
indefinite abdominal symptoms that had defied diagnosis by other means. 
Such cases must be excluded from the congenital group, and as there is no 
structure passing through the diaphragm in this situation they can only be 
due to some pathological process. 

A muscle may be ruptured by the force of a sudden strain during con- 
traction, although the rupture need not depend on direct injury to the 
muscle. Rupture almost invariably occurs at the point of junction of muscle 
fibres with aponeurosis, or within an inch of that point. The complete 
rupture of such a muscle as the rectus femoris is a well-known example, 
but those who are called upon to remedy comparatively trivial but yet 
disabling injuries in athletes are familiar with the fact that the tearing 
of a few muscle fibres is a commonplace occurrence, especially in those 
who are ‘out of training’ or attempt violent exertion without any form 
of preparation. 

It is impossible to .produce direct evidence that the muscular fibres of the 
diaphragm are torn from the central tendon when the intra-abdominal pressure 
is suddenly raised. A little consideration, however, will show that the arrange- 
ment of the diaphragm makes such an occurrence possible. The muscle 
fibres of the diaphragm are spread out in a thin sheet, running an average 
length of 12 cm. from their origin to their insertion. They are adapted to 
performing some 20 to 40 contractions per minute against an average intra- 
abdominal pressure of 60 mm. of Hg. In the porpoise the tendon is greatly 
reduced in size, and the muscle is both increased in length and thickened 
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owing to the rapidity of the inspiratory movements required when the animal 
reaches the surface. The muscle is not only relatively but actually thicker 
in the porpoise than in man. 

In man at the moment of forced inspiration the muscular fibres of the 
diaphragm have contracted to their fullest extent. It has been shown by 
Halls Dally, using the orthodiagram, that the distance between the central 
tendon and the point of origin in the lateral plane is 15-6 cm. in full expira- 
tion and 13-2 cm. in full inspiration, a contraction of 2-4 cm. While this 
takes place the domes of the diaphragm descend, the right 3-4 cm. and the 
left 3-2 cm. 

The maximum intra-abdominal pressure that can be produced by violent 
muscular effort is about 150 mm. of Hg. Such pressure may be regarded 
as a fluid force pressing equally against the parietes and at right angles to 
them (Fig. 393). In the case of the 
diaphragm the muscle fibres are in the 
main supported by the thoracic frame- 
work in the region of the phrenico- 
costal recess, but the region of the 
dome is unsupported, and in the case 
of the left side entirely unprotected. 
It will be at once seen that the weakest 
point is situated at the junction of the 
central tendon and the muscle, and this 
area of junction is exactly where rupture 
occurs in other muscles. Hence, sup- 
posing that in the fourth or fifth decade 
of life, a diaphragm which had _ been 
weakened by not being called upon to 
contract to its fullest extent, and which 
perhaps was also weakened by some 
degree of fatty infiltration, was suddenly _ Fic. 393,—Diagram showing the 

direction of the intra-abdominal pressure 
called upon to withstand a pressure of acting upon the diaphragm. 
150 mm. of Hg, it is quite possible that 
some of the fibres might rupture and become detached from the central 
tendon. Such a rupture would not affect either the peritoneal or the 
pleural covering, but the muscle fibres would retract for about 2-5 to 
3 cm., leaving an oval defect with its long axis in the line of the muscle 
fibres. The retracted ends would curl up and become covered with blood- 
clot, so that the edge would ultimately become smooth, rounded, and firm. 
Once such a defect had been produced in the musculature, it would only 
be a matter of time for the protrusion into the pleural cavity of a sac 
lined by peritoneum and covered by pleura, into which any of the mobile 
contents of the upper abdomen might pass. 

As has already been indicated, a congenital hernia through the dome 
is more likely to be without a hernial sac, while if this theory is accepted it 
will be seen that an acquired hernia in the same situation will be sacculated. 

EVENTRATION.—This is an elevation or generalized bulging of one dome, 
but it cannot properly be classed as a hernia. It occurs as a result of 
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unilateral phrenic paralysis, either following phrenic exeresis or post-diph- 
theritic paralysis, or temporarily as a result of subdiaphragmatic inflamma- 
tion. The diaphragm may also be displaced upwards by the pressure of an 
abscess or tumour. 

A congenital form has been described in which the dome consists of 
only a thin fibrous membrane, and it has been ascribed to failure of develop- 
ment of the muscular elements of the diaphragm, or even of the phrenic 
nerve. The latter defect is highly improbable, but failure of muscular 
invasion might occur if the diaphragmatic primordium were subjected to 
pressure. 

2. Traumatic.—The subject of injuries of the diaphragm was so exhaust- 
ively discussed by Gordon Bryan in his Hunterian Lecture in 1921 that it is 
out of place here to make more than passing reference to the subject. He 
showed that in severe crushing injuries the diaphragm may be ruptured by a 
stretching and bursting mechanism, or torn by the sharp end of a fractured 
rib. Any tearing of the muscle fibres, by the penetration of a fractured 
rib, a missile, or a weapon, is liable to produce, either immediately or later, 
a traumatic diaphragmatic hernia, which in the great majority of cases will 
be devoid of a hernial sac. The rapidity of the development of symptoms 
-will naturally depend on the degree of injury to the diaphragm and the ease 
with which the abdominal viscera can be forced into the pleural cavity. 
Occasionally small wounds of the diaphragm heal spontaneously, especially 
on the right side. On the left side they may become sealed by adhesions. 


If a hernia develops, adhesions are almost always present at the margin of 
the opening, and in some cases the opening may be very difficult to define on 
this account. Frequently the herniated structures are adherent to each other 
and to the thoracic contents. 


In conclusion I should like to express my thanks to the President and 
Council of the College for conferring on me the privilege of delivermg this 
lecture, and to my friends Professor Woollard and Professor J. E. Frazer for 
the help they have given me in its preparation. 
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DUPUYTREN’S CONTRACTURE 


THE TREATMENT OF DUPUYTREN’S CONTRACTURE. 


A REVIEW OF 31 CASES, WITH AN ASSESSMENT 
OF THE COMPARATIVE VALUE OF DIFFERENT 
METHODS OF TREATMENT. 


By A. A. DAVIS, 


SURGICAL REGISTRAR, MANCHESTER ROYAL INFIRMARY, 


THE present paper embodies the results of an inquiry undertaken by the 
writer when Surgical Registrar at the Manchester Royal Infirmary. Although 
the number of cases may appear somewhat small, it represents the largest 
series of end-results recorded in the literature of this condition. 

In spite of the fairly common occurrence of the lesion, the patients come 
but seldom to operation, no doubt on account of the fact that few find the 
disease sufficiently inconvenient to necessitate surgical relief. A further 
explanation probably lies in the reluctance of many practitioners to advise 
a treatment which experience has shown them to be uncertain—to say the 
least—in its promise of a permanent cure. That such a view is not unjustified 
must be admitted, but it has had the unfortunate effect of delaying operative 
procedure until contraction is extreme, making impossible complete eradica- 
tion of diseased tissue, and permitting the secondary changes in skin and 
joints which are the so frequent cause of recurrence. 

Each of the 31 cases has been personally seen and examined, and it is 
suggested that the results so obtained may help somewhat in the forma- 
tion of a rather more reliable index of prognosis than has hitherto been 
obtainable. 


ETIOLOGY. 


The cause of the contracture continues to remain obscure in spite of the 
multiplicity of theories which have been advanced since Dupuytren! first 
ascribed it to chronic irritation. Loewy” considers it the result of an “ here- 
ditary tendency to fibrous hyperplasia” and records its appearance in four 
successive generations of one family, while Robert. Jones would combine 
“chronic palmar irritation with an individual predisposition”. Wainwright® 
suggests an “endocrine deficiency ’?, Schubert® a “neuropathic influence 
secondary ‘to ulnar nerve fibrosis’, Ely’ an inflammatory fibrosis the result 
of diseased tonsils, and Byford® a similar reaction due to the presence of 
dental sepsis. Adams® favours a ‘“‘ constitutional cause”, while Tesche- 
macher’s! list of 218 cases included 33 with associated diabetes mellitus. 
Lead poisoning is ascribed as a cause by Michaux, Lamache, and Picard?! ; 
Krogius!* considers it a developmental disease due to disorders of growth 
in the superficial palmar muscles; Tubby!*® ‘a fibrositis, or a local 
expression of some other change in bodily metabolism”. A single definite 
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injury to the palm is the proved cause in many recorded cases, but it is 
doubtful whether these should be classed as true types of the contracture. 
Syphilis, rheumatism, organic nervous diseases, gout, and arterial diseases 
have all been cited as etiological factors, while the suggestion of a chronic 
septic lymphangitis secondary to sweat-gland infection was only made to be 
negatived by the failure to cultivate micro-organisms from the fascia removed 
by operation. It is indeed inevitable that while the cause of the disease 
remains unknown, treatment must of necessity be largely empirical. 

An analysis of the 31 cases brings out certain points of interest which are 
set out under the following headings :— 

Age Incidence.—The average age of all patients was 54 years, of whom 
the youngest was 25 and the oldest 67 years old. 

Sex Incidence.—Of 81 cases, 30 were males and 1 a female. 

Hand Affected.—Both hands were affected in 18 (58 per cent) of cases. 
The right hand only was affected in 7 (22 per cent). The left hand only was 
affected in 6 (20 per cent). 

Fingers Affected.—The fingers affected were as follows :— 

The ring and little fingers were affected in 18 (58 per cent). 
The ring, middle, and little fingers were affected in 4 (13 per cent). 
The middle and ring fingers were affected in 1 (3 per cent). 


The ring finger only was affected in 4 (13 per cent). 
The little finger was affected in 4 (13 per cent). 


Hand Usually Used.—Right- and left-handed patients were grouped 
as follows :— 

28 (90 per cent) of the cases were right-handed. 
2 (7 per cent) of the cases were left-handed. 
1 (3 per cent) of the cases was ambidextrous. 

Of the 2 left-handed cases, the left hand alone was affected in one, and 
both hands in the other. Both hands were affected in the ambidextrous 
patient. 

Duration before Operation.—The average duration of the disease before 
operation was 7 years, the longest being 40 years, and the shortest 6 months. 

Time Elapsed since Operation.—The average duration was 3 years, the 
earliest case having been done 20 years and the latest 3 months ago. 

Type of Employment.—All the patients were of the hospital class, so 
that the possible effect of employment as an etiological factor cannot be 
assessed from these cases, as the majority of all hospital (male) patients are 
manual workers. It is, however, of interest to note that the list includes 
two clerks, a policeman, a reporter, and a housewife. 


TREATMENT. 


Four types of treatment were used in dealing with the cases. Their 
relative frequency of employment was as follows :— 


Excision of the affected palmar fascia, and suture «» Sl 
Multiple subcutaneous fascial division ee a i 
Injection of fibrolysin .. es os ve Ke x 
Amputation 5 be oi ok a bes <8 


(The numbers indicated refer to hands, and not to cases.) 
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The main object of the inquiry was, however, to determine the ultimate 
working value of the hand. The results are shown in Table I, which presents 
several points for comment. 


Table I.—Sunow1nc RESULTS OF TREATMENT. 





| TYPE OF OPERATION 











RESULT | | Multiple Injection of 
Excisi f Fasci | Subcutaneous “~\). oh 
| xcision of Fascia =| oe Fibrolysin 
| 
Perf | 
erfect ; 12 (38 per cent) 6 | — 
Partial return .. 10 (82 ae: Se 1 | 2 
Complete return 3 (10 de) 1 | 1 
AS; 6 (20 ea — | — 
* A, P. W. = Anatomically perfect, but functionally useless on account of painful 


scar and (or) finger anesthesia causing total incapacity. 


As might have been anticipated, fibrolysin injection alone failed to cure 
the contracture in the three cases subjected to it, though quite definite relief 
was obtained in two. These patients were treated during the period when 
so-called ‘fibrolytic’ substances were so much in vogue, and though the intro- 
duction of this material into the superficial palmar tissues appears to have 
exercised no ill effect, it will be generally agreed that its use should be dis- 
continued, both on theoretical and practical grounds. 

The radical operation of excision of the diseased fascia with immediate 
skin suture yielded very disappointing results. Not more than 38 per cent 
of the cases were completely cured ; 32 per cent showed partial, and 10 per 
cent complete return of ‘the contracture, while as high a percentage as 20 were 
definitely worse. This last figure is made up entirely. of cases showing 
perfect anatomical results, yet functionally ruined by scar tenderness and 
finger anesthesia. The cause of failure in these cases is apparently inclusion 
of a digital nerve in the scar underlying the suture line, or possibly subsequent 
massage on the dissected nerve, which, denuded of its protective covering, 
resents unaccustomed pressure. In addition, where the tourniquet is not 
used as part of the operative routine, it is very easy to sever one or more digital 
nerves, leaving various areas of anesthesia and paresthesia most distressing 
to the patient. 

The probable cause of failure in most cases is, however, imperfect eradica- 
tion of all the diseased fascia and involved skin, leading in the first case to 
recurrent finger flexion, in the second to recurrent palmar nodules. The 
first factor may safely be ignored, as all the operations were carefully carried 
out by experienced surgeons. The question of the adequate removal of 
secondarily :nvolved integument is more important. In long-standing cases 
the skin is involved in the fibrosis over a considerable area, and if suture is 
carried out, recurrence is inevitable. Another factor stressed by Hutchinson" 
is the persistence of certain changes secondary to the prolonged immobiliza- 
tion of the affected fingers. These are the shortening of the glenoid ligaments 
on the palmar aspect and the collateral ligaments at the side of the proximal 
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interphalangeal joints; and good results are claimed following excision of 
the involved tissue. | 

The uniformly good results following multiple subcutaneous fasciotomy 
will be referred to later. 


In considering the question of treatment in general, a review of the litera- 
ture reveals an almost bewildering variety of different methods. Some attempt 
will be made to correlate their results, in an endeavour to estimate their 
relative values, but perhaps the more obsolete may be eliminated as a pre- 
liminary. Massage, manipulation, extension, hot-water baths, passive hyper- 
emia, ionic medication, and counter-irritation have been tried for generations 
without effect, although occasional successes have been claimed following 
their employment. A case recently reported by Trumper!> appears to have 
been much relieved by counter-irritation with iodine. He produced a bullous 
dermatitis by the inunction of the unguentum iodi denegrescens daily for ten 
days in a case of palmar fascial contracture following an injury, with resulting 
apparent cure. The permanency of the effect would seem open to consider- 
able doubt, and the fact that the original condition was not a true Dupuytren’s 
contracture somewhat minimizes the value of the observation. It would, in 
addition, appear doubtful whether heroic measures of this type applied to the 
susceptible skin of the palm are justified by the results published to date. 

A similar remark would apply to those methods which depend upon the 
introduction of some foreign body, such as fibrolysin, into the subcutaneous 
palmar tissues ; yet Stahnke!® claims good results in 12 cases following the 
injection of sterilized human fat, and it must be admitted that a certain amount 
of difficulty is encountered in interpreting this result. The thickening remains, 
but the presence of the fat ‘‘ appears to mobilize the fingers’. Acting on the 
assumption that the disease is a manifestation of an endocrine disorder Leopold- 
Levi!’ and Wainwright® have used thyroid extract internally, with some 
degree of success. The former treated 7 cases with 10 cgrm. of thyroideum 
siccum daily, using up to 150 doses in one case. He states 5 of the patients 
were ‘“‘ somewhat improved ”. Wainwright, on the other hand, claims “ excel- 
lent ” results in 4 cases treated over a period of years with 3 gr. of the extract 
daily. This incompatibility remains unexplained, but it is questionable 
whether the advisability of the prolonged administration of even small doses 
of the gland in the absence of definite signs of thyroid deficiency is sustained. 

But apart from treatment by radium, which will be considered later, 
operation of some type remains the method of choice, though Keen’s!* direc- 
tion that “the rational measure is the excision of the contracted fascia ’”’ is 
open to question. Dupuytren! himself used to make one or more transverse 
incisions, stretch the fingers straight, and allow the wound to heal by granula- 
tion, and the modern fasciotomy is the same method scientifically applied. 
Multiple subcutaneous fasciotomy was described by Adams® in 1890, and it 
remains to-day an operation of considerable value, perhaps of greatest value, 
in many cases of Dupuytren’s contracture. Adams used a special knife, but 
any kind of fine sharp tenotomy knife is suitable. The instrument is inserted 
between the skin and tense band, and the latter carefully divided. From 
five to fifteen incisions may be needed, according to the severity of the cases. 
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Continuous splinting for a week is adopted, followed by massage and manipu- 
lation with night splint only for a further month. It is an exceedingly simple 
operation, requires local anesthesia only for its performance, necessitates no 
in-patient treatment, leaves no residue of anesthesia or scar neurosis, can be 
repeated at intervals if necessary, and gives excellent immediate results. As 
against these advantages, it is purely a palliative expedient, and, in addition, 
unless the knife is used extremely carefully, might result in injury to tendon- 
sheath, vessels, or nerves. Its efficacy is well illustrated in the above series, 
in which 6 hands remained free from recurrence from one to five years after 
operation, while 1 showed partial and 1 complete return at intervals of two 
and four years respectively. 

The unsatisfactory sequele and tendency to recurrence following the 
operation of fascial excision and suture has led to many modifications in pro- 
cedure. Variations in the type of incision are numerous. Hutchinson™ 
deprecates the use of the V and Y incisions, on account of the excessive 
scarring of the palm which remains. He advocates the usual longitudinal 
incision. Russ! employs incisions 1 cm. in length along the fingers over the 
affected joints, and through them excises the underlying fibrous bands, divid- 
ing their lateral expansions after identifying them with the knife point. The 
palmar bands and nodules are excised through similar small incisions placed 
appropriately. Gill®® 21 insists on “‘the value of incisions along the natural 
creases of the hand and fingers in order to secure healing of the wound without 
danger of subsequent keloid growth, contracture, and adhesion of the scar to 
underlying structures.” He finds it possible to remove all the palmar fascia 
involved through a transverse incision along the distal palmar crease, and its 
extensions through transverse incisions along the crease at the base of the 
fingers. Where skin-grafting is contemplated the y is the incision of choice ; 
when immediate skin union is intended it appears uncertain that small multiple 
incisions will allow of complete fascial excision. In these cases the choice 
would appear to lie between the original longitudinal and Gill’s transverse 
incisions, though one suspects that the section of so many superficial vessels 
during the latter procedure must seriously impair the nutrition of skin already 
destined to be separated from its deeper vascular supply. It is probable that 
the older method still remains to be preferred. 

In those cases where excision of affected skin has made it impossible to 
draw the edge together without tension, some type of skin-graft is required. 
Kilner?? employs Thiersch grafts ; Kanavel,?® 24 Davis,25> and Koch?® prefer a 
free full-thickness skin-graft ; while the pedicle graft has been occasionally 
used, The free whole-skin graft would appear to be the most useful. - It is, 
paradoxically enough, more certain than the pedicle graft, which has a tend- 
ency to slough when applied to this situation (Kanavel**), and dispenses with 
the prolonged fixation and additional operation consequent on the latter 
procedure. Although not so cosmetically desirable as Thiersch grafting, it 
is the method of choice in working men, in whom the thinner grafts are too 
delicate to withstand the heavy wear and tear to which they are subjected. 
In the case of women, and in men of the professional and leisured classes, the 
reverse opinion would apply more correctly. Where the little finger is hope- 
lessly contracted, and the palmar skin much involved, Chitty, of Bristol, 
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‘fillets’ this digit, using the residue for skin-grafting the excised integument. 
A similar procedure is adopted by Wrigley, of Manchester. ) 

The question of sucutaneous tissue transplantation to replace the excised 
fascia has been much debated. Peiser?’ reports success following the sub- 
cutaneous insertion of a free fat-graft in Dupuytren’s contracture, and Spitzy”® 
has used similar grafts in other conditions of the palm with good results. 
Gill,2° acting upon similar experience which “has proved to him the great 
value of the free fat transplant in preventing adhesions after excision of scar 
tissue and after extensive dissections ’’, discusses a case of Dupuytren’s dis- 
ease treated in this way, with apparently good result. But it should be noted 
that the wound rapidly broke down at one end, and discharged serum and 
liquid fat for weeks. A similar sequel occurred in a case reported by Kanavel 
and others.*4 Abbott?® replaced the excised fascia by a sheet of fascia lata, 
cut to size (allowing for shrinkage) and anchored with a few fine catgut stitches 
round its edge. He reports one case showing an excellent result two years 
after operation. 

A consideration of methods involving subcutaneous fat or fascial implanta- 
tion cannot but give rise to a certain amount of doubt. concerning their field 
of usefulness in the conditions under notice. Such procedures are only 
.possible in those cases where the skin edges can easily be drawn together— 
that is, in cases which would almost certainly be cured without their employ- 
ment. The risk of sepsis consequent on the introduction of a badly vascular- 
ized foreign body is illustrated in the two cases quoted above. In addition, 
an extremely long convalescence is required, and in the case of fascial implanta- 
tion a degree of skin undercutting necessitated which must severely jeopardize 
the vascularity of the integument. It remains to be seen, however, whether 
these purely theoretical objections are justified. 

Two further operative modifications require notice. Hutchinson," believ- 
ing recurrences to be the result of residual secondary changes, advocates the 
excision of the head of the proximal phalanx and shortening of the extensor 
tendon through a small dorsal incision. He obtained excellent results following 
this procedure. Tubby,!* following fascial excision in the usual way, rubs 
fibrolysin into the wound in addition to injecting it in the surrounding tissue. 
He considers that this measure prevents the painful wire-like scar which 
occasionally results, and claims a cure-rate of 90 per cent in his cases. It is 
doubtful, however, whether these results are post hoc or propter hoc. 

An excellent commentary on the various operative procedures discussed 
above is provided by a consideration of the results in 29 cases of Dupuytren’s 
contracture reported by Kanavel, Koch, and Mason.*4 In the majority of 
the cases fascial excision with skin suture was practised, while others (too 
few to be of statistical value) were treated additionally by full-thickness 
grafts, free fatty grafts, pedicle grafts, or by Hutchinson’s operation. Fascial 
excision was performed extremely carefully, stress being laid on ‘‘ the import- 
ance of excision not only of the contracted fascia, but of all its attachments to 
the skin, the interfascial septa, the interosseous fascia, the metacarpal bone 
and the phalanges.”’ ‘“‘ We believe’’, they state, “ that the essential factors 
in the treatment are as complete an excision of the palmar fascia as can be 
accomplished through the operative incision most suitable for the case in 
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question, the excision of hopelessly affected skin, and primary closure of the 
wound without undue tension. In some cases this may involve the use of a 
free full-thickness graft of skin to replace the excised covering tissue.” Of 
the 29 cases, 20 (roughly 70 per cent) were considered “‘ good”’ results. In 
5 (17 per cent) the results were “ fair’, while in 2 cases (7 per cent) they were 
‘* definitely unsatisfactory ”. Guarantee of cure, it will be observed, remains 
far from certain, even following major operative procedures. 

Radium and X-ray Treatment.—Radium has been used sporadically for 
the relief of of Dupuytren’s contracture, with very varying results. Apert*® 
records a case in which some relaxation of the fingers followed exposure, allow- 
ing the patient free use of the hand although the palmar thickening remained. 
Specklin and Stoeber*! obtained better results in a case in which both plantar 
and palmar fasciz were contracted, with symptoms of peripheral neuritis. 
Of 5 cases reported from Stockholm in 1929, 3 abandoned treatment, 1 was 
not improved at all, and the fifth was somewhat better. In a case seen by the 
writer recently, the only result of the application of a radium plaque is an 
intractable and extremely painful burn, the contracture being unaffected. 

It would appear from these few reported cases that radium as a thera- 
peutic agent in this connection is of extremely doubtful value, and might on 
occasion be worse than useléss. But theoretical considerations incline one to 
the view that further experiment might reverse this judgement. The rapid 
softening of the ordinary keloid scar following surface application is well 
known, and it is suggested that experimental dosage might exercise a similar 
effect upon the subcutaneous fibrosis of Dupuytren’s contracture. ‘‘ The 
amount of radium used in softening keloids is not unlike the ‘carcinoma dose’, 
and it would seem that as malignant tissue is more radio-sensitive than normal, 
and requires about the same dosage for cure as keloid does for absorption, 
that the action in the latter case is in the nature of a stimulative phago- 
cytosis.”’ 32 However, it must be admitted that radium must remain little 
more than a factor of promise until further experiment proves its value. 

X-ray treatment has occasionally been advocated, but Wigoder*®* found 
fibrous tissue experimentally to be radio-resistant to X rays, and, in the testis, 
doses which caused all the sperm line to disappear had no similar effect on the 
supporting cells, which are more or less like fibrous cells. In fact, they over- 
grew, probably on account of the extra space provided for their expansion. 
The fibrosis consequent upon the treatment of exophthalmic goitre by X rays 
is also well known. It is conceivable that the employment of X rays in the 
treatment of the contracture might have an effect the reverse of improvement, 
and their use should be recommended with considerable caution. 


CONCLUSIONS. 


1. The etiology of Dupuytren’s contracture remains obscure. 

2. Mechanical methods of treatment, including fibrolysin and radium 
and X-ray therapy, are useless, with the proviso that further experience may 
conceivably make radium a safe and effective cure. 

3. Operation of some type remains the method of choice in treatment. 
It is suggested that as the results from even the most major operative 
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procedures are far from satisfactory, the minor operation of multiple sub- 
cutaneous fascial division should be adopted, and repeated if necessary, in 
the average patient of the hospital class. In patients of the more leisured 
class, wide fascial excision with replacement of involved skin by a free 
full-thickness skin-graft- is probably most advisable, combined, if necessary, 
with Hutchinson’s operation. Where the best cosmetic result is desirable, 
e.g., in non-labouring women and in men of the professional classes, Thiersch 
grafts may be substituted for the thicker full-thickness one. Implants of 
fat or fascia are theoretically undesirable, and have not been uniformly 
successful in application. 


I am indebted to the Honorary Surgeons and Assistant Surgeons of the 
Manchester Royal Infirmary, and also to Mr. Harry Platt, of the Ancoats 
Hospital, for permission to investigate their cases. I have particularly to 
thank Professor E. D. Telford for much practical help and advice. 
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URETEROCELE : 


SOME OBSERVATIONS BASED ON THE INVESTIGATION AND 
TREATMENT OF FOUR CASES. 


By J. C. AINSWORTH-DAVIS, 


UROLOGICAL SURGEON, ROYAL WATERLOO HOSPITAL, LONDON, 


A URETEROCELE is a cystic swelling of the intramural part of a ureter due 
to prolapse of one or more of its coats, projecting into the bladder and 
invariably associated with a pin-hole ureteric orifice. This abnormal con- 
traction of the aperture, which may be congenital or acquired, leads to the 
formation of a ureterocele in the following way. 

In a normal subject the pelvis of the kidney becomes gradually distended 
with urine until its tension is sufficient to bring about a peristaltic wave of 
the musculature of the upper urinary tract, thus squeezing the liquid down 
the ureter to its lower part, whence it passes into the bladder by a character- 
istic gush through the ureteric orifice. As seen through the cystoscope this 
gush is observed to last for about two seconds, and to be accompanied by 
slight dilatation of the intramural part of the ureter, showing that the opening 
offers some resistance to the passage of urine through it. In cases of pin- 
hole orifice this resistance is greatly increased, the duration of the outflow 
much prolonged, and the swelling of the intramural part of the ureter 
markedly accentuated. Such partial obstruction brings about a detachment 
and stretching of the mucous membrane at the vesico-ureteral junction, 
culminating in the formation of a ureterocele. 

The condition is said to be bilateral in about 10 per cent of cases, and 
to be more common in the female sex. Of the four cases described in this 
paper, one was bilateral, and three of the patients were women. 

Varieties of Ureterocele and Cystoscopic Appearances.—Ureteroceles are 
divided into two varieties which may be called, respectively, mucous and 
muscular. 

1. Mucous Type.—In this type the cyst wall is composed of a double 
fold of mucous membrane only, the outer being vesical and the inner ureteral 
in origin, both transitional in type. This variety, which is the more common 
(three cases), appears translucent when seen through the cystoscope, with 
clearly defined blood-vessels radiating over its surface. 

2. Muscular Type.—In this type the inner and outer walls consist of 
mucous membrane as before, but interposed between these is a varying 
amount of muscular tissue derived from the wall of the ureter (one case). 
The cyst is opaque, while the blood-vessels are fewer in number and less 
clearly defined. 

If in either kind of ureterocele the ureteric orifice is watched, the cyst 
will be seen to swell up suddenly, owing to distension of its lumen by a 
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peristaltic rush of urine. Next follows a small prolonged efflux through the 
contracted opening with gradual shrinking in size of the cyst, which presents 
a convoluted worm-like appearance when completely emptied. With a further 
rush of urine from the kidney the cycle recommences. 

These changes can only be observed when the bladder is moderately 
distended with urine. Should too much fluid be present, the intravesical 
pressure becomes greater than the intra-ureteric, and for obvious reasons the 
cyst is unable to expand. On allowing fluid to escape gradually, the cyst 
will soon be seen to expand, the degree increasing with each efflux as the 
surrounding pressure diminishes. 

The orifice, as a rule, is situated at the centre of a small nipple or 
papilla, which does not take part in the general expansion, and is single 
(three cases). This projection may be at the summit of the cyst, when it is 
readily seen, or laterally placed, when, if posterior, it only comes into view 
when the ureterocele is collapsed. In one case no such nipple was seen, and 
the orifice was only observed after much searching; when collapsed a second 
opening was found at the junction of the cyst and the intramural ureter. 
This double orifice has to my knowledge never been observed before, and 
may therefore be regarded as unique (Case 3). 

Symptoms.—These are of two kinds, upper and lower urinary tract 
symptoms. 

1. THE Upper-Tract Symproms.—These are referable to the mechanical 
effects of the contracted orifice resulting in back-pressure on the ureter and 
kidney with varying degrees of hydronephrosis and hydro-ureter. Infection 
may become superadded, and pyelonephritis, pyonephrosis, and stone forma- 
tion follow. 

a. Renal Pain.—This is usually of a dull, aching character, located in 
one or other loin (all four cases). Occasionally definite attacks of renal colic 
may occur, but only in presence of infection with stone formation. 

b. Ureteric Pain.—This may vary from slight pricking sensations in the 
groin to definite, but mild, attacks of ureteric colic due to irregular contrac- 
tions of the ureter, by which attempts are made to force the contained urine 
through the ureteric orifice. 

c. Hematuria (three cases).—This may be the only symptom (one case), 
in all probability of renal origin and due to congestion. In cases complicated 
by stone formation it may result from trauma. 

2. THE Lower-tTract Symptoms.—These are due to the presence of the 
ureterocele in the bladder with or without infection. 

a. Vesical Irritation—This may cause frequency of micturition (two 
cases), and often the patient feels that there is residual urine that cannot be 
passed (one case). If infection is present, this in itself may cause frequency. 

b. Urethral Obstruction.—Sometimes with a large cyst there may be actual 
obstruction to the passage of urine from the bladder through the internal 
meatus, and occasionally retention. 

c. In females the cyst has been reported to have appeared at the external 
meatus and to be visible on inspection. 

Diagnosis.—This depends for its recognition on the use of the cysto- 
scope, for there is no symptom, or group of symptoms, which cause its 
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presence to be suspected. Renal aching, hematuria, and frequency, call for 
a complete urological investigation, and this will, of course, make the dia- 
gnosis clear. 

Ureteric catheterization is impossible owing to the smallness of the 
ureteric orifice. and should be replaced by the intravenous injection of 
abrodie. This will indicate the presence of hydronephrosis and any compli- 
cations such as stone. 

Treatment.—This may be of two kinds, suprapubic or per-urethral. 

1. SupRAPUBIC TREATMENT consists of opening the bladder as for the first 
stage of a prostatectomy, and ranges from the simple slitting of the cyst to 
complete resection with or without circular suture of the two mucous layers.” 
It was not employed in any of the cases. In the presence of gross compli- 
cations, such as large hydronephrosis, hydro-ureter, or extensive inflamma- 
tory changes, nephrectomy or nephro-ureterectomy may be indicated. 

2. PER-URETHRAL TREATMENT consists of the application of instruments 
or diathermic electrodes to the ureterocele through a cystoscope. The instru- 
ments which have been employed are numerous, and include graduated sizes 
of ureteric bougies, cystoscopic scissors, Young’s cystoscopic rongeur, etc. 
The diathermic electrodes are of two kinds: (a) insulated snare, and (b) simple 
cystoscopic fulguration electrodes. 
~ a. The Insulated Snare as devised by Foley® consists of a length of fine 
wire passed double through a segment of a F.5 ureteric catheter with the 
loop projecting at one end. The catheter is threaded through a length of 
F.10 rubber catheter to provide the necessary insulation. A light mineral 
oil is used to distend the bladder to prevent dissemination of energy of the 
cutting diathermic current which is used. The ureterocele can, by this 
electrode, be amputated and subsequently removed with cystoscopic forceps. 

b. The Simple Cystoscopic Electrode.2—This was used in all four cases as 
follows :— 

Preliminary treatment.—The patient is placed on hexamine before meals, 
and an acid mixture after, for a period of three days, in order to minimize 
the possibility of post-instrumental infection. 

Anesthesia.—In females no anesthetic is required. In the one male case 
local injection of the urethra with a mixture of 4 per cent cocaine hydro- 
chloride and 4} per cent sodium bicarbonate in four successive doses of 2 
drachms each gave perfect anesthesia. 

Technique.—The patient is placed in the lithotomy position on a cysto- 
scopic couch, and the parts, after being cleansed, are isolated by a lithotomy 
towel. The cystoscope is introduced and the bladder washed out and dis- 
tended with not more than 8 oz. of oxycyanide of mercury 1-6000. The 
indifferent electrode consists of a leaden belt round the waist or leg, and the 
active electrode is introduced through the cystoscope. The ureterocele is 
brought into the field of vision, the opening located, the electrode applied 
as far as possible from it, and coagulation begun. An attempt should be 
made to destroy the cyst wall completely so that urine may have a free exit 
into the bladder. This is by no means always possible, for the cyst soon 
tends to collapse from reflex inhibition of renal excretion, thus making the 
application of the electrode a matter of great difficulty. . In no case should 
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coagulation extend to the papilla on which the orifice is situated, as occlusion 
will certainly take place, and in the event of failure in rupturing the cyst 
complete blockage of the ureter of the affected side occurs (one case). Should 
rupture of the cyst wall be impossible by diathermy and the papilla become 
included in the coagulation, a pair of scissors should be passed through an 
operating cystoscope and a small area of coagulated tissue excised. At the 
completion of treatment the bladder is washed out and the cystoscope 
withdrawn. 

‘After-treatment.—The patient is placed on alkalis and Contréxeville water 
for three days, after which hexamine and acids are again given. 

Results of treatment and cystoscopic appearances.—During the first seven 
to fourteen days after the treatment the cyst wall gradually sloughs away, 
leaving a much enlarged ureteric opening. Cystoscopy at a week shows 
much of this slough still adherent; at a fortnight it is almost entirely 
separated. At both stages there is some degree of reactionary inflammation, 
or it may be some bullous cedema surrounding the orifice. At the end of 
six weeks the latter appears almost normal except for a slight permanent 
enlargement. 

The character of the efflux will, of course, be noticed to have undergone 
a marked alteration. Instead of a small prolonged stream issuing from the 
orifice, there is,a strong gush of short duration, with practically no distension 
of the intramural part of the ureter. 

All symptoms previously complained of by the patient, especiaily the 
dull aching in the renal angle, the colicky pains along the line of the ureter, 
and the hematuria will have cleared up. 


CASE REPORTS. 


Case 1.—Female, age 42. Left renal aching for some years. Two bouts of 
hematuria and some frequency. Cystoscopic examination showed a left-sided 
ureterocele of mucous type. No urinary infection. X-ray negative to stone. Cyst 
wall destroyed by diathermy and ruptured at the time; ureteric orifice with its 
papilla untouched. No symptoms after treatment. Cystoscopic examination one 
month later showed no sign of cyst. Cure. 


Case 2.—Female, age 58.4. Attacks of dull aching pain in one or both loins for 
years. Some frequency and a feeling that the bladder was not empty after micturi- 
tion. Six bouts of hematuria, each of short duration. Cystoscopic examination 
showed bilateral ureteroceles of mucous types. X-ray negative to stone. Urine 
free from infection. Cyst walls coagulated by diathermy. Right cyst perforated, 
but not left. Six hours after treatment great pain in the left loin, discomfort in 
the right. Twenty-four hours after treatment vomiting, pain, and tenderness in 
both loins; 38 oz. only of urine passed. Forty-eight hours after treatment pain 
worse; 6 oz. of urine passed altogether. Cystoscopic examination showed right 
ureterocele collapsed, left much distended and immobile, its orifice appearing to be 
blocked by reactionary swelling from the diathermy. Left kidney therefore totally 
obstructed and reflex anuria present on the right. side. Knife passed through an 
operating cystoscope and plunged into left ureterocele. Gush of urine was followed 
by collapse of the cyst. During the next twenty-four hours 140 oz. of urine passed, 
and 60 oz. the following day. In the course of three hours the acute pain changed 
to a dull ache, lasting for three days. Cystoscopy at a fortnight revealed traces of 
coagulated tissue surrounding the much enlarged orifices. The effluxes were of 
good volume, short duration, and unstained. Cure. 
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Case 3.—Male, age 26. Left renal aching for six years. No hematuria; no 
frequency. Periods of depression and lassitude. Cystoscopic examination under 
cocaine anzsthesia showed a left-sided ureterocele of muscular type ; two orifices, 
no papille (Figs. 394, 395). Right ureteric orifice normal (Fig. 396). Urine normal. 


*Fic, 394.—Case 3. Left-sided ureterocele: Fic. 395.—Case 3.  Left-sided ureterocele : 
distended, collapsed, 


X-ray negative. Cyst wall destroyed by diathermy. One orifice deliberately 
included in the coagulation, and drawings were made, as this shows how 
diathermy should not be applied where only one orifice is present (Figs. 398-400). 
Cyst’ not perforated. No symptoms after treatment because of second orifice, 


Fic. 397.-—Case 3. Diagram showing 
double ureteric orifice. Occlusion of one 
orifice by diathermy consequently caused 
no obstruction. 

Fic. 396.—Case 3. Normal right ureteric 
orifice. 


and, consequently, no obstruction to the ureter (Fig. 397). Cystoscopy fourteen 
days later (Fig. 401) showed an excellent orifice; some surrounding bullous 
oedema. Cyst wall and some slough present. Final drawing not obtained owing 
to patient’s departure abroad. Cure. 











URETEROCELE 





Fic. 398.—Case 3. Destruction of cyst wall Fic. 399.—Case 3. Destruction of cyst wall 
by diathermy. by diathermy. 





Fic. 400.-—Case 3. Destruction of cyst wall Fic, 401.-—Case 3. Appearance fourteen days 
by diathermy. after operation. 


Case 4.—Female, age 43. Attacks of painless hematuria for seven years. Some 
right renal aching at times. X-ray three years ago negative. Urine normal. 
Cystoscopic examination showed a right-sided ureterocele of mucous type with well- 
marked papilla centrally placed (Figs. 402, 403). Left ureteric orifice pin-hole, 
opening on summit of a papilla, but not small enough to have caused ureterocele 
(Fig. 408). Uroselectan: Both pelves and ureters normal. Diathermic terminal 
applied (Figs. 404, 405) and cyst wall coagulated (Figs. 406, 407) leaving nipple 
intact. Cyst wall not perforated. Some slight renal aching for three days. No 
diminution of urinary output. Some slight hematuria on the tenth to twelfth days. 
Nipple voided in urine on eleventh day and inspected. Cystoscopy three weeks after 
treatment (Fig. 409) showed remains of cyst wall with superimposed bullous cedema ; 
orifice large and gaping. Cystoscopy six weeks later (Fig. 410)—orifice normal but 
much enlarged. Cure, 
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Fic. 402.—Case 4. Right-sided ureterocele : Fic. 403.—Case 4. Right-sided ureterocele : 
distended, collapsed. 


Fic. 404.—Case 4. Application of diathermic Fic. 405.—Case 4. Application of diathermic 
terminal: right way. terminal: wrong way. 


Fics. 406, 497.—Case 4. Coagulation of cyst wall. 
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Fic. 408.—Case 4. Pin-hole ureteric orifice. 





Fic. 409.—Case 4. Appearance three weeks Fic. 410.—Case 4. Appearance six weeks 
after treatment. after treatment. 


SUMMARY. 


1. Ureterocele is due to obstruction from a pin-hole ureteric orifice, 
which may be congenital or acquired, unilateral or bilateral. 

2. Ureterocele, when diagnosed,.should be treated by surgical interfer- 
ence to prevent renal destruction by back-pressure or by the occurrence’ of 
infection. 

3. Ureterocele can, and should, be dealt with by per-urethral methods, 
except in the presence of complications which require open operation. 

4. Diathermy applied by a cystoscopic electrode is the method of choice, 
and is perfectly safe providing the following rules are observed: (a) Coagula- 
tion should be effected well clear of the ureteric orifice and its papilla. 
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(b) An attempt should be made to perforate the cyst wall at the time of 
treatment. (c) Should the papilla become involved by accident and the cyst 
be unperforated, inflammatory occlusion becomes almost a certainty, and a 
small area of the wall should be excised by cystoscopic scissors, or perforated 
by a cystoscopic knife. 
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THE ADRENO-GENITAL SYNDROME ASSOCIATED 
WITH CORTICAL HYPERPLASIA; THE RESULTS 
OF UNILATERAL ADRENALECTOMY. 
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ASSISTANT SURGEON, CHARING CROSS HOSPITAL, LONDON ; 


AND H. GARDINER HILL, 
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WITH HISTOLOGICAL NOTES 
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THE association of lesions of the adrenal cortex with hirsutism and virilism 
in females has now become well established under the designation of the 
‘adreno-genital syndrome’. The pathological lesion in the adrenals may 
be either diffuse cortical hyperplasia or neoplastic. The latter may be 
either benign (adenomatous) or malignant, Both the tumour varieties are 
usually referred to as hypernephromata, which must be distinguished from 
the so-called hypernephromata of renal origin, the Grawitz tumours, which 
are not associated with sex changes. There are many cases on record of the 
adreno-genital syndrome due to tumours, but less attention has been. paid 
to the form associated with adrenal cortical hyperplasia. Rolleston (1925), 
Schwarz (1927),? Strauss (1926 and 1928),? Mathias (1929),4 Grotz and Huhne 
(1929),5 Goldzieher (1929), and Bauer (1930)? have, however, clearly shown 
that this is a very definite clinical entity. 

The influence of the adrenal lesion, as Mathias* has pointed out, may 
manifest itself in different ways, depending on two main factors—the type 
of lesion, and the age of the individual at its onset. Hyperplasia, owing to 
its slow growth, is not likely to produce such rapid changes in the sexual 
sphere as malignant tumours, whilst the course of the benign adenomata is 
intermediate between the two. The malignant tumours, moreover, are usually 
rapidly fatal, so that radical developmental changes outside the sexual sphere 
are seldom found. The age of the individual when the adrenal condition 
develops also plays a considerable part in determining the clinical picture. 
As can readily be understood, the effects of the lesion will vary according to 
whether the organism at the time of onset is immature or fully developed. 

Classification.—A classification of the adreno-genital syndrome into three 
main types has been suggested by Schneider® and Schmidt.® This classifi- 
cation has been based on the above theoretical consideration. 

1, Adrenal pseudo-hermaphroditism, the most complete form, where the 
adrenal changes set in during intra-uterine life. Bodily development and 
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external sex organs of the male type are here found associated with internal 
sex organs of the female. 

2. Adrenal precocity, with or without changes in sex deinedbue, where 
symptoms usually develop early and within the first decade. 

3. Change of sex character after maturity. In this form the development 
of the genitalia cannot be influenced to the same extent, and a group of 
symptoms appears which is generally included under the term ‘adrenal virilism 
or hirsutism’ (Apert?® and Guthrie and Emery"). The fully developed syn- 
drome consists of amenorrhoea and psychical changes of a masculine type, 
obesity, especially limited to the abdomen and trunk, or abnormal muscular 
development with hypertrichosis also of the male type and particularly a 
growth of moustache, beard, and whiskers. 

According to the literature, it would appear that adrenal pseudo-herm- 
aphroditism is usually found with diffuse bilateral cortical hyperplasia (Glynn! 
and Goldzieher). Noteworthy instances are the cases of Marchand,1* Quinby,'* 
and Feldmann.!5 Tumours, however, have occasionally been met with in 
this type (Spehlmann,!® Scabell,17 and Krabbe!*’). The late form, adrenal 
virilism or hirsutism, may also be found either with cortical hyperplasia or 
neoplasm. Full reference to the latter variety, which is apparently more 
common, will be found in the papers of Bullock and Sequeira,’® Glynn,” 
Gordon Holmes,” and others. Bauer’? (1930) has reviewed the literature of 
virilism with cortical hyperplasia. 

There can be no doubt, therefore, of the intimate relationship between 
changes in the adrenal cortex and the adreno-genital syndrome. Bauer’ 
suggests that the presence of this symptom-complex makes the diagnosis of 
an adrenal cortical lesion a certainty. From what has been said, it will be 
realized that this lesion may be cither a hyperplasia of the cortex, a cortical 
adenoma, or a malignant adrenal hypernephroma. Any one of these patho- 
logical conditions may produce the syndrome in any of its forms. In the 
absence of a palpable tumour, however, and without laparotomy, it does not 
seem possible to diagnose the exact nature of the underlying anatomical lesion, 
though a consideration of the various factors mentioned above, the age of 
onset, and the duration and rapidity of development of the symptoms may 
possibly provide a clue. 

Operative Interference in the Adreno-genital Syndrome.—Successful 
operative removal of cortical tumours has been reported in several instances. 
In the first recorded case of Thornton’s”! (1890), a woman of 36 with a malig- 
nant tumour recovered from operation but died two years later with an intra- 
peritoneal recurrence. The successful removal of non-malignant tumours in 
adults has been recorded by Bovin?? (1909), Gordon Holmes” (1925), Murray 
and Simpson?’ (1927), and Trubshaw*4 (1928) ; in children, by Collett?® (1924) 
and Dingwall-Fordyce and Evans?® (1929). In all these patients the tumour 
was palpable before operation. The case recorded by Gordon Holmes is 
particularly interesting, for here a large, non-malignant, and slowly-growing 
tumour of the cortex of the right adrenal was associated with changes in the 
sexual organs (atrophy of the uterus, disturbances in the secondary sexual 
characteristics), atrophy of mamme, changes in the distribution of fat and 
masculine appearance of limbs, and psychical changes, all of which disappeared 
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within a relatively short time after removal of the tumour and left the patient 
again an apparently normal woman. Up to the present there appear to be 
no records in the literature of the effects of operative interference in the adreno- 


genital syndrome due to adrenal cortical hyperplasia. 


UNILATERAL ADRENALECTOMY IN ADRENAL CORTICAL 
HYPERPLASIA. 


In the present paper we propose to put on record the results of unilateral 
adrenalectomy in the case of three individuals representing three different 
clinical varieties of the adreno-genital syndrome: (1) Adrenal pseudo-herm- 
aphroditism ; (2) Adrenal virilism; (8) Achard-Thiers syndrome. 

These three cases were previously submitted to laparotomy at which 
adrenal hyperplasia was found. In Case 1 an illustration is provided of the 
most complete form of the syndrome adrenal pseudo-hermaphroditism, where 
changes occur before the bodily form and sex organs have become differentiated. 
Case 2 represents the later variety, adrenal virilism, where the adrenal changes 
set in after puberty. In both instances alterations in bodily form and in the 
external sex organs were found, associated with hypertrichosis of the masculine 
type, but the function of the sex organs was disturbed to a different degree. 
In Case 1 normal feminine development had not taken place and primary 
amenorrhcea was a prominent symptom. In Case 2, owing to the later 
development of the adrenal lesion, the normal bodily changes of puberty and 
a period of normal menstruation were followed by regressive changes in both 
spheres, bodily changes towards masculinity, a diminution in the size of the 
breasts, and a diminution in the menstrual flow. In both cases the adrenal 
lesion appears to have been of primary importance, the age of the patient 
at the onset of the condition accounting for the differences in the clinical 
syndrome produced. 

Case 3 represents a somewhat different type, in which the adrenal lesion 
appears to be only one element in a pluriglandular disturbance. This patient 
presented the symptom-complex described by Achard and Thiers?’ as ‘diabetes 
of bearded women’, a condition in which they found at autopsy adrenal cortical 
hyperplasia associated with changes in other ductless glands—namely, ovarian 
sclerosis and atrophy, colloid hypersecretion in the thyroid, cirrhosis of the 
liver, and pericanalicular sclerosis of the pancreas with increase in the islets 
of Langerhans, the pituitary being normal. Achard and Thiers described a 
case of their own and collected six others from the literature, all of which had 
been verified by autopsy. The chief symptoms were hypertrichosis of the 
face of the masculine type, without other signs of virilism, breasts normal, 
external genitalia normal, obesity, glycosuria with a decreased carbohydrate 
tolerance, hypertension, and usually amenorrhcea or irregular menstruation. 
These authors were of the opinion that the adrenal changes played an important 
part in the etiology of this condition, but were probably not primary. Case 3 
appears to be a typical example of this syndrome in a young girl. 

Full details of these three cases will be found in Tables I and II and 
the appended case histories. 
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CASE REPORTS. 
Case 1.~Miss L. M. Adrenal pseudo-hermaphroditism. 


History.—-Age 22. Sent for examination to Dr. Gordon Holmes, to whom we 
are indebted for the following notes, because at the age of 22 menstruation had not 
appeared. At the age of 14 she began to grow a beard and moustache, and there 
was excessive hairiness of the abdomen and limbs. At 16 she began to suffer from 
periodic headaches of the migrainous type, which have continued up to the present 
time. These headaches are usually accompanied by giddiness and occasionally by 
vomiting. Otherwise she has been free from illness. 





Fic, 412.—Case 1. Facies with heavy beard and 
moustache. 





Fic. 411.—Case 1. Adrenal 
pseudo-hermaphroditism. Mus- 
cular masculine build, absence 
of breasts, male distribution of 
hair to umbilicus. 


On EXAMINATION.—T he 
patient is short, well developed, 
and muscular, her general build 
resembling that of a boy rather 
than a girl (Fig. 411). The : 
breasts are undeveloped and of Fic. 413.—Case 1. Topography of external genitalia. 
the masculine type, the chest Enlarged clitoris with glans.’ 
broad, flat, and deep. The 
shoulders are broader than the hips, and the muscular development of the limbs is 
pronounced. The curves of the thighs and elbows stand out prominently. The 
most noticeable feature of this examination is the excessive hairiness: there is a 
heavy beard and moustache (Fig. 412), the pubic hair is thick and extends up the 
abdomen beyond the umbilicus, and the limbs are covered with dark hairs of the 
masculine type. Hairs are profuse in the axilla and also on the anterior aspect of 
the thighs and legs. Her voice has a low pitch and is somewhat masculine in 











562 THE BRITISH JOURNAL OF SURGERY 


character. Her mental outlook appears to be that of a normal girl of this age, 
except that she admits to little interest in members of the opposite sex, and she is 
shy and retiring and acutely sensitive of her deformity. The general topography 
of the external genitalia is female, but the clitoris and glans are much hypertrophied 
and the labia are small (Fig. 413). 

Routine examination showed no abnormalities. The cardiovascular system was 
normal and the blood-pressure 120/78. X-ray examination of the sella turcica 
revealed no evidence of any pituitary abnormality. 

Exploratory laparotomy showed that the left adrenal was considerably enlarged. 
Notes as to the condition of the internal genitalia will be found in Table II. 


Case 2.—Miss S. Adrenal virilism and hirsutism. 


History.—Age 22. Sent for examination for excessive growth of hair on the 
face, body, and limbs. This began at the age of 16, three years after the onset of 


Fic. 414.—Case 2. Adrenal virilism. Fic. 415.—Case 2. The same case as 
front view. Masculine muscular build, small Fig. 414, back view. Hair especially thick 
breasts, male distribution of hair, especially between the shoulders, on the small of the 
on the chest. back, and on the limbs. 


menstruation. Apart from diphtheria at the age of 17 and a mastoid operation 
at 20, she had been in fairly good health, though she had complained during the 
past few years of periodic headaches of the migrainous type. These headaches were 
not particularly associated with the menstrual periods. Menstruation began at 13 
and had always appeared regularly at monthly intervals, though for the past twelve 
months the flow had become very scanty. The patient had also remarked on a 
diminution in the size of both breasts, starting about the same time, although 
previously they had been well formed and normal. Before the development of 
hair on her body, she had been somewhat heavier than she is now, weighing about 
eleven stone at the age of 16, as against nine and a half stone now. Her mental 
outlook, she thinks, is feminine, though she takes no particular interest in members 
of the male sex. She is obviously extremely shy and retiring and self-conscious 
about her condition. 
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- On ExaminaTion.—She is a short, muscular individual of definitely masculine 
bodily type (Figs. 414, 415). There is a mass of dark curly hair on the head, and 
the face presents a well-marked beard and moustache which she habitually shaves. 
Otherwise, the facial expression is feminine and the complexion pink. The voice 
is normal and feminine. The body and limbs are thickly covered with hairs of the 
masculine type: their distribution can be seen in Figs. 414, 415. The general 
topography of the external genitalia is feminine, but the clitoris is hypertrophied and 
the labia are small. 

Routine examination of the various organs showed no abnormality. The cardio- 
vascular system was normal and the blood-pressure 110/60. X-ray examination of 
the sella turcica revealed no abnormality. A uroselectan pyelogram showed good 
filling of the calices of ‘the pelvis of both kidneys. Blood-cholesterol 203 mgrm. 
per cent. Sugar tolerance somewhat increased. The following blood-sugar figures 
were obtained at half-hourly intervals after 50 grm. of glucose: 0-070, 0-090, 0-115, 
0-110, and 0-105. 

Exploratory laparotomy revealed a marked enlarge- 
ment of the left suprarenal. . The right kidney appeared 
lobulated, especially at its upper pole. The right supra- 
renal was normal in size. Notes as to the condition 
of the internal genitalia will be found in Table II. 


Case 3.——Miss E. N. Obesity and amenorrhea 
with hypertrichosis (Achard-Thiers type). 


History.—Age 18. Sent for investigation for 
hypertrichosis, obesity, and amenorrhea. Enjoyed 
good health until two years ago. Menstruation com- 
menced at 14 and was regular for two years. At the 
age of 16 menstruation ceased and the patient sud- 
denly became excessively fat, gaining two and a_half 
stone in a comparatively short period. No extrinsic 
exciting factor could be found to account either for 
the amenorrhcea or the obesity. During the past two 
years she has also complained of periodic headache 
of the migrainous type. -She has also suffered from 
sudden and acute attacks of pain in the upper part of 
the abdomen on the right side. During these attacks 
she has been repeatedly examined by a doctor, but no 
definite evidence of an abdominal lesion could be 
found. During the past two years a growth of hair 
has appeared on her back, arms, and legs; this is 
especially marked on the anterior aspect of the thighs. 

On EXAMINATION.—She is a short, fat individual 
of feminine build (Fig. 416). Her obesity is entirely 
limited to the trunk, especially the breasts and 





Fria. 416.—Case 3. Achard- 
Thiers type—obesity and _ hir- 
abdomen. The breasts are well developed. There sutism, ai view. Note obesity 


are a number of pink strize distensze over the lateral limited to. trunk. Downy 


. : : blanket of hair over shoulders 
regions of the abdomen, in the groins, and on the ond Oc. lanka, Sadseeeahen 


anterior aspects of the thighs. In all situations the whiskers (not seen). 
skin is noticeably dry and rough, especially that of 
the limbs, the distal portions of which are of a , 
peculiar purplish amd mottled hue. There is a growth of side-whiskers on her face, 
and, extending over the back and shoulders down to the buttocks, a mantle of soft 
downy hair. The limbs are also excessively hairy. The distribution of the pubic 
hair is of the female type. The voice is feminine,.and the mental outlook feminine 
though rather childish. 

Routine examination showed no abnormality, though the blood-pressure was 
somewhat high, 140/90. X-ray examination of the sella turcica showed a normal 
pituitary fossa. The urine was occasionally found to contain traces of sugar. The 
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sugar-tolerance test after 50 grm. of glucose was found to be decreased. The blood- 
sugar figures at half-hourly intervals after 50 grm. of glucose were as follows : 0-098, 
0-186, 0-218, 0-224, and 0-200 mgrm. per cent. The urine passed during the test 
contained sugar. A similar test after 10 units of insulin and 50 grm. of glucose gave 
the following figures: 0-116, 0-114, 0-108, 0-110, and 0-104. The urine during this 
test did not contain sugar. Blood-cholesterol 0-320 per cent. 'Test-meal—normal 
curve. 

Exploratory laparotomy revealed an enlargement of the right adrenal, an infantile 
uterus, and bilateral cystic ovaries. 


HISTOPATHOLOGY. 


In addition to the three cases under review, we have included an account 
of the histology of our original Case. 1a, 
clinically exactly similar in type to Case 1, 
chiefly to show a section of the lipoid 
granules in the outer zones of the cortex 
when stained with Scharlach. 


Fic. 417.—Case la. Surface of left Fic. 418.—Case la. Cutsection. Deep 


adrenal. a, Central vein in hilum. pigmentation of inner layers. 


Case 1a (Miss N.G.).—The adrenal 
removed consisted of a large firm solid 
body with a somewhat furrowed sur- 
face. It preserved the shape of the 
normal adrenal gland, but was brown 
incolour. It measured 2} in. in length 
and 2 in. in breadth at its widest part 
(Figs. 417, 418). 

On section across its centre (Fig. 
418) it preserved the general structure 
of an adrenal gland,though the medulla 
could only be seen in a small area 
where the gland reached its greatest 
thickness. It was noticeable also that 
the colour of the cut surface was a 
much deeper brown than that of the 
outer surface, the dark area of the 

Fic. 419.—Case la. Histological appear- gland comprising the whole of the 
ance of cortex. Hypertrophy of inner zones cortex except the surface layer, which 
and pigment granules. a, Medullary cells. ‘ ‘ 
(x 50.) was rather less than 1 mm. in thick- 

ness. Histologically (Fig. 419), the 
structure did not differ from normal adrenal gland in its main features. The 
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most marked abnormality consisted in the amount of brownish pigment 
granules in the cells of the deeper layers. Microscopic examination confirmed 
what was evident on naked-eye examination, that four-fifths or more of the 
thickness of the cortex was pigmented, whereas, in the normal adrenal only 
the innermost third or quarter of the cortex, i.e., the zona reticularis, is 
pigmented. If we may distinguish this zone by the presence of pigment, it 
is evident that in the gland of Case 1a there had been an enormous hyper- 
trophy of the zona reticularis, with little or no alteration in the size of the 
other parts of the cortex or of the medulla. 

This pigment appeared in frozen sections stained with hematoxylin as 
very fine rounded granules of dark sepia colour which lay among the lipoid 
droplets of the cell, or were present 
alone in cells which contained no 
lipoid. It possessed a certain affinity 
for Scharlach. With this dye, the 
granules appeared larger and more 
yellow in colour, but they did not 
take on the bright brick-red colour 
of the ordinary lipoids of the cortex, 
nor were they, like the latter, doubly 
refractile. In paraffin sections, the 
pigment was still present although 
rather lighter in colour. 

Another slight abnormality in this 
gland was the finding that the cortical 
lipoid was much more predominant in 
the outermost, non-pigmented layer 
than deeper in the cortex. This can 
be seen in Fig. 420. 

The medulla was of normal 
appearance microscopically. It 
formed a thin, almost continuous 
layer which was encroached on here 





: Fic. 420.—Case la, Cortex .of suprarenal 
and there by the cortical cells. stained by Scharlach R. Lipoid aiailan chiefly 


in outer zone of cortex. 


Case 1.—This adrenal had the 
same general appearance as that of Case la, but was even larger, measuring 
24 in. both in transverse and in longitudinal diameters. It consisted of two 
lobes united by a wide bridge at the upper part of the gland, and separating 
as they passed downwards. The surface was somewhat nodular (Fig. 421). 
It was of a similar dark-brown colour to that of Case la. On section, the 
deeper layers were all pigmented, but a thin superficial zone was of the 
normal chrome yellow of adrenal cortex. 

Histologically (Fig. 422), the zona reticularis was more easily distinguished 
from the two outer zones, both by the arrangement of its cells and by its 
pigmentation, which seemed to begin more abruptly at the irregular line of 
junction of the two inner layers. The pigment granules were larger and more 
numerous, so that the pigmented cells could be easily identified under a low 
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power of the microscope. In this case the normal lipoid pigment was more 
evenly distributed through the three layers of the cortex, and there were very 
few cells, even in the deepest layers, which did not contain at least a few red- 
staining lipoid granules. In this case, medullary tissue was very scanty. 


a * 
- . = 
& Bo < 


Fic. 421.—Case 1. Surface of left adrenal. Fic. 422.—Case 1. Histological appear- 
ance of cortex. Enlargement of zona reticu- 
laris, with pigment granules. (x 50.) 


Case 2.—In this gland (Fig. 423) the zona fasciculata is better developed, 
being about equal in thickness to the zona reticularis (Figs. 424, 425). Both 
zones are of rather irregular width ; 
where one is widened the other is 
narrowed, so that the width of the 


Fic, 423.—Case 2. Surface and cross- Fic. 424.—Case 2. Histological appearance. 
section of left adrenal. (x 50.) 


cortex as a whole is not affected. Similar brownish pigment (Fig. 426) is 





THE ADRENO-GENITAL SYNDROME 567 


present in most of the cells of the zona reticularis, but it occurs in finer 
granules and is rather less abundant than in Case la, and much less than 





Fic. 425.—Case 2. Histological appearance. Fic. 426.—Case 2, Pigment granules in cells of 
Higher magnification. zona reticularis of adrenal cortex. 


in Case 1. Indeed, the only abnormality seen in sections of this gland is 
an abnormal width of the zone of cells which contain the pigment. 

The medulla is relatively narrow, and is encroached on in many places 
by an ingrowth of clumps of cells from the zona reticularis. 


Case 8 (Figs. 427-429).—Histologically, this gland differs very little from 





Fia. 427.—Case 3. Surface and cross- 
section of right adrenal. 


the normal. The relative width of the 
three. cortical zones is about average. 
The only abnormality consists in 
the presence, in the. cytoplasm of the 
cells of the zona reticularis, of small, 
irregular, highly refractile, dark granules ' ; 
of rather varied size and shape, which Fic. 428.—Case 3. Histological appear- 


: : ance. Islands of medullary cells in cortex 
bear little resemblance to the pigment (dark). (x 50.) 
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granules which have been described. This appearance may result from the 
difference in the method of fixation having produced a chemical change in 
the pigment granules. Certainly the facts that these highly refractile granules 
| are not seen either in the medulla or 
in the outer cortical layers, and that 
no pigment granules of a more usual 
type are seen in the cells of the zona 
reticularis, are in favour of this assump- 

tion. 


SUMMARY OF HISTOPATHOLOGICAL 
Finpincs.—In Cases 1, la, and 2 the 
enlargement of the adrenal appeared 
to be due to a simple hyperplasia of 
the zona reticularis of the cortex, 
Whether or not the medulla was also 
larger than normal could not be 
observed by the methods employed. 
It was, however, so scanty in the parts 
of the glands which were examined 
histologically, that it seems almost 
certain that it had not shared in the 


Fic, 429.—-Case 3. Histological appearance. 


Higher magnification. hypertrophy. 


OPERATIVE TREATMENT. 


The symptom-complex in these cases was so characteristic that operative 
interference was considered justifiable, a preliminary laparotomy being per- 
formed to determine the type and site of the adrenal lesion. In the absence 
of a palpable tumour this preliminary operation is always advisable, as it 
enables the abdominal and pelvic cavities to be thoroughly explored to exclude 
the presence of accessory adrenal tissue or other abnormality, for in some cases 
hypertrichosis has been described in conjunction with tumours of the ovary. 
Preliminary radiological examination of the renal pelvis after the injection of 
uroselectan may also be undertaken in these cases, as it sometimes provides 
additional evidence of the presence of an adrenal tumour. This examination 
was carried out in two of these cases, in both instances with negative results. 

The removal of a hypertrophied adrenal in an adult by the abdominal 
route has not been found to be a feasible operation. Being flat and embedded 
in fat, it is difficult to locate. Its anatomical position is by no means constant, 
and it has been found adherent along one surface either to the crus of the 
diaphragm, the wing of the diaphragm, or the upper pole of the kidney. 

The second stage, transthoracic adrenalectomy, has been carried out 
after an interval varying from ten days to three weeks. The accompanying 
artificial pneumothorax may cause considerable respiratory embarrassment, 
and the lung usually takes from two to three weeks to re-expand. Intra- 
tracheal gas and oxygen, with a small amount of ether or ethylene, has been 
used, with a satisfactory absence of post-operative pulmonary complications. 
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A long oblique incision is made over the rib lying directly over the gland, 
and this rib is fractured at its neck. The incision is then carried directly 
through the intercostal structures below this rib. As the parietal pleura is 
divided, the lung collapses conveniently out of the way, the wound is retracted, 
and the pleural cavity packed. The diaphragm is divided in a radial direction. 
If this incision is kept well back, it avoids opening the peritoneal cavity.. The 
adrenal is then removed and the diaphragm and wound closed. 

Results of Operation.—All three cases reported in this paper made normal 
post-operative recoveries. Details of subsequent progress are as: follows :— 

Case 1 was operated on in August, 1928, and has been carefully observed 
since then. Eight days after operation she menstruated for two days for 
the first time, and again in September, 1930, after a course of cestrin injec- 
tions. There has been a slight increase in the breast tissue. Otherwise there 
has been no change. 

Case 2 was operated on in October, 1930. She was last seen in June, 1931. 
There has been a rapid shedding of hair. The chest, which was thickly covered, 
is now bare, and clusters of hair can be pulled out without causing any pain. 
The menstrual periods since the operation have been regular in time and of 
three days’ duration. 

Case 3 was operated on in October, 1980. There has been no change since 
operation. The blood-pressure has remained on the same level. 

The differences in the results of operation in these three cases would 
appear to be due to two main factors: first the age of the individual at the 
time of onset of the adrenal condition ; and, secondly, the nature of the lesion. 
In Case 1—pseudo-hermaphroditism—the adrenal changes probably set in 
during foetal life before the bodily form and sex characters had been anatomi- 
cally differentiated, and to some extent were no doubt bilateral. In Case 2— 
virilism—on the other hand, the adrenal changes developed later. In this 
instance they appear to have been initiated shortly after puberty at a time 
wher somatic and sexual differentiation had already taken place. The adrenal 
lesion manifested itself by regressive changes towards masculinity and was 
apparently unilateral, a fact which probably accounted to a large extent for 
the beneficial results of operation. In Case 3—an example of the Achard- 
Thiers syndrome—evidence of adrenal change was less marked and the lesion 
was probably bilateral. There is evidence to suggest, however, in this condi- 
tion that the adrenal cortical hyperplasia is only one element in a pluriglandular 
disturbance, and, moreover, probably of a secondary nature. 


CONCLUSIONS. 


1. Unilateral adrenalectomy has been performed in three cases represent- 
ing three different types of the adreno-genital syndrome associated with 
adrenal cortical hyperplasia—namely, pseudo-hermaphroditism, virilism or 
hirsutism, and the Achard-Thiers syndrome (diabetes of fat bearded women). 
All three patients have made complete recoveries and are in good health at 
the present time, three years, ten months, and ten months respectively after 
operation. In no instance were untoward post-operative symptoms observed, 
and the blood-pressure did not vary during or after operation. 
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2. The effects of unilateral adrenalectomy on the main symptoms of the 
syndrome, the hypertrichosis, and sex changes, have not been the same in the 
three cases. In the late syndrome—adrenal virilism—markedly beneficial 
results were obtained, but in the early form—pseudo-hermaphroditism—and 
in the Achard-Thiers type—probably a pluriglandular disturbance—no change 
in the symptoms was observed. Our experience would, therefore, suggest that 
unilateral adrenalectomy is indicated in the late syndrome—virilism—due to 
adrenal cortical hyperplasia, where the adrenal lesion is mainly unilateral, but 
not in the other two forms. 
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EMBRYONIC EPITHELIAL RESTS IN THE PITUITARY. 
By WILLIAM SUSMAN, 


FROM THE DEPARTMENT OF PATHOLOGY, MANCHESTER UNIVERSITY. 


THE origin of many hypophysial tumours has been traced to embryonic 
rests, and yet these foetal remnants have been but rarely investigated. 
Luschka (1860) was the first to describe groups of squamous epithelial cells 
in the pituitary. In 1903 Erdheim, in the course of an investigation of the 
endocrine glands, noted a number of epithelial rests in an hypophysis included 
in the series he was investigating. This led to a further investigation in the 
following year, when he examined 18 adult pituitaries in serial sections. Of 
the 13 glands, he found that 10 contained embryonic rests, and their distribu- 
tion was most commonly along the anterior surface of the infundibulum, and 
beneath the capsule of the upper surface of the anterior lobe. The connection 
these rests bear to hypophysial tumours has been demonstrated on a number 
of occasions. Jackson (1916) collected 38 cases, to which Duffy (1920) added 
17, and since then a number of further cases have been described. Thus 
embryonic rests in the pituitary have a definite practical significance, for 
they may give rise to tumours or cysts. 

In this series, 2830 hypophyses were examined. These glands had been 
removed at routine post-mortem examinations whenever the brain was 
examined if the tissue was in a sufficiently good state of preservation. None 
of these 230 cases showed recognizable pituitary symptoms before death. 
The glands were cut antero-posteriorly through the infundibulum and fixed 
in Helly’s fluid. Sections were prepared from each half of the gland, and 
stained with hemalum and eosin. Only a few of the 230 glands were examined 
in serial sections. 

Of the 230 hypophyses examined, 71 contained epithelial rests of an 
embryonic character (30-4 per cent). Of the 71 examples, squamous rests 
alone were found in 382 glands, primitive epithelial rests alone in 29, and 
primitive glandular epithelial rests in 8. In only 7 of the 71 glands containing 
embryonic rests were there more than one of the three possible types of rests 
present. However, when several types did occur in the one gland, a single 
rest might contain cells of all three types, and on occasion such mixed types 
of rests were found to be continuous with strands or groups of glandular cells 
of the normal adult type found in the pars glandularis. 

The classification of the rests into squamous, primitive epithelial, and 
primitive glandular rests was based on those obvious histological features 
distinctive of each group in sections stained by hemalum and eosin. Those 
classed as squamous had cells possessing intercellular bridges and the charac- 
teristic general appearances of squamous epithelium. The primitive rests 
were differentiated by the very low type of epithelium they contained. The 


types of cells varied from gland to gland, but were fairly uniform in the rests 
37 
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of any particular gland. The primitive glandular rests were made up of 
closely packed medium-sized cells of a spheroidal shape and of: the type 
usually seen in a spheroidal-cell carcinoma of the glandular type (Fig. 436). 
The appearances definitely suggested that the tissue was glandular, although 
primitive. These features may have resulted from anaplasia. 


Table I.—DISTRIBUTION OF EMBRYONIC REST IN THE 71 CASES. 
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PRIMITIVE PRIMITIVE 

EPITHELIAL GLAND 
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Capsule of pars anterior .. 30 
Pars anterior a - 6 
Capsule of pars intermedia 5 
Pars intermedia .. "se 12 
Capsule of infundibulum .. 5 
Infundibulum __.... oe 19 
Capsule of pars posterior .. 9 
Pars posterior .. ~ 2 
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Table I shows that the most common site for these rests was the capsule 
of the anterior division of the pituitary (Fig. 435), while the infundibulum 
and the pars intermedia (Fig. 438) had a somewhat lower incidence. Two 
or more parts of the gland were involved in 15 cases. Rests were present 
in the infundibulum and pars intermedia of 4 cases, and in the infundibulum 
and the capsule of pars anterior in 8. These combinations can be expected 
by reason of the developmental process through which the gland passes in 
embryonic life. In the remaining 8 glands the combinations of sites showed 
an accidental grouping which lacked any significance. 

Age Distribution.—An investigation of this character is hardly complete 
without an analysis of the age distribution amongst the cases of this series. 
In Table II the age distribution in the 71 cases is compared with that in the 
218 of the 230 pituitary cases in which the age was available. 


Table II.—AGE DISTRIBUTION IN THE 71 CASES. 





INCIDENCE 
IN 218 CASES 
AGE-GROUP OF THE 
PITUITARY 
SERIES 


INCIDENCE INCIDENCE IN 
IN | PRIMITIVE 
SQUAMOUS | EPITHELIAL 


REST CASES | REST CASES 








| Per cent Per cent Per cent 
1- 9 | o | 0 
10-19 | 10 3 | 3 
20-29 | 13 8 | 16 
30-39 | 13 20 13 
40-49 | 22 36 | 30 
50-59 | 20 20 | 23 
60-69 | 10 6 | 10 
70 and over | 4 6 6 





Totals | 218 35 | 31 





This analysis tends to show that the incidence is highest in the age-group 
40-49, but the same is true in the general series of 218 pituitary cases. 
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Although of no great significance, it ought to be noted that few rests were 
found in subjects under 20 years of age, although the general pituitary series 
included 17 per cent in this category. If the rests are of embryonic origin 
and not groups of cells which have undergone metaplasia, then one may 
reasonably expect the rests to occur at all ages with an incidence parallel with 
that seen in a general series of pituitary cases. On the whole, however, the 
age distribution in this series discloses little of any importance. 


DISCUSSION. 


To grasp the full significance of the above findings, a brief outline of the 
embryology of the pituitary is essential. Rathke’s pouch, from which the 
pituitary originates, begins as a small pit in the stomodeum of the early 
embryo. The pouch penetrates more deeply, and later becomes closed off 
to form the hypophysial cavity. At the same time the evagination of the 
infundibulum takes place from above. Thus, the hypophysis at this stage 
is an elongated sac with one side in contact with the infundibulum which 
gives rise to the pars intermedia, and the other 
side produces the pars anterior. This embryonic 
tissue, which is to become the pars anterior, is 
situated on the anterior aspect of the hypo- 
physial cleft at its lower extremity, and 
development occurs in an anterior and superior 
direction, so that eventually the anterior hypo- 
physial cell mass comes into contact with 
the hypophysial stalk. The infundibulum is a 
downward extension of the third ventricle, and 
that area of the infundibulum in contact with 
the pituitary becomes the pars nervosa (Fig. 430). 

According to the embryonic development __ Fic. 430.—To illustrate the 

chief embryological features in 
of the gland we may therefore expect to find hypophysial’ development. A, To 
embryonic rests frequently : (1) In the capsule Hovis Sauk. ee ceo dn 
of the pars anterior, because the primitive shell of nervosa; D, Hypophysial cavity. 
the pituitary would occupy, relatively speaking, 
a capsular position as the epithelial portion appears to be distributed peri- 
pherally at this early stage; and (2) In the infundibulum as well as in the 
pars intermedia where a great part of the primitive gland develops. The 
findings in this investigation, as already shown, are in accordance with these 
observations. Both the primitive epithelial rests and the squamous rests had 
similar distribution, with the exception that the primitive rests were less 
numerous in the infundibulum. 

Amongst the embryonic rests there were a few features worthy of some 
consideration. In a number of glands, small rests were scattered quite evenly 
along the anterior wall of the infundibulum, a feature which is easily under- 
stood but rather picturesque (Fig. 431). Of greater interest were the cres- 
centic rests which more or less covered the upper surface of the anterior 
pituitary. They were composed of very primitive epithelium and were con- 
tinuous with the capsule. The type only occurred in three glands (Fig. 432). 
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Some investigators have reported adamantinomata in the hypophysial 
region, but in the present series no rests of a corresponding type were noted. 
An appreciable number of the primitive rests consisted of spindle cells and 


Fic. 431.—Squamous rests scattered along Fic. 432.—Portion of a crescentic rest cover- 
the anterior surface of the infundibulum. ing the whole of the upper surface of the anterior 
(x 70.) pituitary. It is made up of small primitive epi- 

thelial cells, and the rest is continuous with the 
hypophysial capsule. (x 55.) 


_ Fie. 433.—Squamous rest in the anterior Fic. 434.—Squamous rest in the anterior 
pituitary. One small group of cells has a_ pituitary. (x 84.) 
central mass of colloid. (x 85.) 


other types associated with adamantinomata, but the rests were obviously 
of a simple character and not adamantine. A number of rests, too, contained 
hyaline or colloid masses (Fig. 433), but none of these were to any degree 
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calcified, although a number of corpora amylacea about the pituitary had 
undergone calcification (Fig. 437). These are of doubtful significance, except 
that they may indicate that calcified material in and about the pituitary 





Fic. 435.—Squamous rest in the capsule Fic. 436.—A small nodule of primitive 
of the anterior pituitary. (x 865.) epithelium of glandular appearance in pars 
nervosa. (xX 170.) 





Fic. 437.—Single and groups of corpora Fic. 438.—Squamous rest at the foot of 
amylacea in the capsule of the posterior pituitary the infundibulum in pars intermedia. (x 85.) 
which have become calcified. (x 86.) 


even in the presence of embryonic rests or tumours need not necessarily 
imply an adamantine source. 

Before concluding, there is a further and important point which must be 
considered. If epithelial hypophysial and suprasellar tumours originate from 
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these embryonic rests, as apparently they do, then these tumours may occur 
not only on the surface and in the stalk, but also within the substance of the 
gland (Fig. 484). Hence a tumour of embryonic origin may be intrasellar. 
This is of great importance, for a distended sella in a child or young person 
may be due to a congenital epithelial tumour even though no suprasellar 
calcification is evident on X-ray examination. 


I wish to thank Mr. Jefferson for his very helpful interest in this work. 
I also wish to thank Mr. H. C. Taylor for his care in making the photomicro- 


graphs. 
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ISOLATED FRACTURE OF THE CARPAL SEMILUNAR AND 
KIENBOCK’S DISEASE. 


By T. B. MOUAT, 


HON. SURGEON, THE ROYAL INFIRMARY, SHEFFIELD 5 


JOHN WILKIE, 


HON. RADIOLOGIST, THE ROYAL INFIRMARY, SHEFFIELD ; 


AND H. E. HARDING, 


LECTURER IN PATHOLOGY, UNIVERSITY OF SHEFFIELD. 


FoLLowInc fracture, or occasionally without any definite history of injury, 
a progressive degenerative change which was first described by Kienbéck may 
occur in the carpal semilunar bone. A considerable number of examples 
of fracture of the semilunar had already been recorded before the appearance 
of Kienbéck’s paper in 1910, most of which are summarized in Finsterer’s 
work on isolated fracture of the semilunar bone published in the preceding 
year. Before the extended use of X rays, the clinical diagnosis of this lesion 
presented great difficulty, and it was only recognized in exceptional cases 
where the semilunar was fractured in association with other injuries (Peste, 
Hunt), or during routine dissections of the carpus by morbid anatomists 
such as Pfitzner. 

Before the appearance of Kienbéck’s work, all the semilunar lesions which 
had been described were attributed to trauma, and the term ‘Kienbéck’s 
disease’ was used by later writers to mark his recognition of the fact that 
degenerative changes occur not infrequently in the semilunar—somewhat 
similar to those previously described by Preiser in the scaphoid—where no 
definite history of adequate trauma could be elicited, and with no antecedent 
fracture demonstrable in the radiograms. So far as the carpus is concerned, 
these progressive changes terminating in deformation are most common and 
most characteristically seen in the semilunar. It is convenient and justifiable 
to continue the use of the term ‘Kienbéck’s disease’ for all varieties of the 
lesion in that bone, with the exception of primary fissured and compression 
fractures immediately following injury, which are better described as such, in 
view of their definite traumatic causation. We must bear in mind, however, 
that ‘Kienbéck’s disease’ is merely a convenient clinical designation for a 
condition which is not a distinct pathological entity. 

Kienbéck’s work was based on sixteen personal cases and some twenty 
others collected from the literature. Both he and Preiser considered the bone 
changes to be comparable with those occurring in Kiimmel’s disease of the 
bodies of the vertebre (spondylitis traumatica) and secondary to interference 
with the blood-supply, which, in the case of the semilunar, is chiefly carried 
in the dorsal ligaments, where it is subject to injury by temporary subluxation 
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or other local trauma. This hypothesis has been criticized, mainly on the 
ground that definite dislocation of the semilunar has not been followed by 
these bony changes in cases where operative reduction has been effected. 

Amongst the theories advanced by later writers, that of Leriche and 
Buchman, by whom Kienbéck’s disease is considered to be a post-traumatic 
osteoporosis, appears to be untenable. Osteoporosis does undoubtedly occur 
in the carpal bones, but it differs from Kienbéck’s disease, in- which definite 
areas of necrosis are shown by diffuse or patchy sclerosis in the radiograms 
and on histological examination. In many respects the semilunar lesion 
resembles the ‘pressure’ group of epiphysial disorders such as Legg-Perthes’ 
disease of the epiphysis of the head of the femur, and Freiberg’s disease of the 
head of the second metatarsal. 

Axhausen has emphasized the fact that these diseases may occur without 
any history of injury and regards them as infarctions due to ‘ benign mycotic 
emboli’. This view is not wholly excluded by the negative findings on 
bacteriological examination of the excised bone, as the local reaction might 
persist after the attenuated infection which caused it had died out. 

Our knowledge of Kienbéck’s disease is mainly derived from foreign 
sources, as little has been written on the subject in this country. Laming 
Evans and Fairbank each showed a case to the Orthopedic Section of the 
Royal Society of Medicine in May, 1929, and later in that year Riches published 
his article, which was based on one case, and included a brief survey of the 
literature. 


CASE REPORTS. 


Case 1.—E. R., age 21, bricklayer. (Mr. Lytle.) 

Attended the Royal Infirmary in August, 1928, complaining of pain and stiffness 
in the left wrist, due, he said, to an injury sustained two weeks previously, when 
**the wrist was trapped by a plank which fell across the back of it”. 

X Ray.—The radiograms showed marked deformation of the semilunar, which 
was flattened and spread out in the antero-posterior axis. 

OPERATION.—As the man was unable to work, and conservative treatment 
seemed hopeless in view of the advanced deformation of the bone, it was excised 
through a dorsal incision in September, 1928. 

A claim for compensation was repudiated as no notice of accident had been 
given, and the radiograms suggested that the lesion was of old standing; and 
although the man denied any previous injury, he was known to have ‘sprained’ that 
wrist two years previously by a fall from a bicycle. 

AFTER-HISTORY.—He resumed light work eight weeks after operation, and full 
work as a bricklayer in four months. He has left the district, but reported in June, 
1931, that he has been able to work full time ever since, though he has some stiffness, 
and very occasionally some pain, after a hard day’s work. 


Case 2.—J. A. H., age 31, bricklayer. (Mr. Lytle.) 

On Aug. 26, 1927, he was struck by a falling brick and fell heavily on his out- 
stretched hands. The left wrist swelled up and became painful and was X-rayed 
at the infirmary three days after the accident. The radiogram was returned as 
showing ‘no bony injury’. 

X Ray.—tThe patient was treated for some months, without improvement, and 
radiograms repeated in December, 1927, showed absorption of the left semilunar 
bone about a fracture on the concave distal articular surface (Fig. 439) Re-examina- 
tion of the first radiograms showed the presence of a fine fissured fracture in the 
same situation, which had been missed by the radiologist. 
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Prolonged conservative treatment was continued, but the symptoms. persisted, 
and later radiograms showed deformation of the bone (Fig. 440). 

OPERATION.—The left semilunar was excised in December, 1928, through a 
dorsal incision. After operation the patient was ‘‘ slightly improved, as the wrist 
remained partly stiff, but less painful.” 

AFTER-HISTORY.—In July, 1929, he received a lump-sum settlement of £300, 
and returned shortly afterwards to work as a foreman bricklayer. 





Fic, 439.—Case 2. Absorption of semilunar Fie. 440.—Case 2. Deformation of 
around a fissured fracture (Dec. 20, 1927). semilunar (Oct. 10, 1928). 


Re-examined in June, 1931: There is some restriction of the movements at 
the left wrist, but otherwise it appears to be normal. Finsterer’s* signs are negative. 
No wasting of the forearm muscles. He says that he cannot support the weight of 
his body on his left hand, and sometimes gets pain in the wrist. He is working 
fairly regularly as a foreman bricklayer, and has no difficulty in doing ‘‘ work where 
skill is required rather than labour’’. He was satisfied with the result of operation, 
but thought that it had been delayed too long, and said that ‘“‘if he broke the 
other wrist, he would have the operation right away ”’ 


Case 3.—M. G., female, age 18. 

Attended the Royal Infirmary in January, 1931, complaining of pain, swelling, 
and stiffness of the right wrist, of about two years’ duration. The trouble had 
commenced gradually, shortly after an attack of scarlet fever. There was no history 





* Finsterer’s signs of fracture of the semilunar: (1) Tenderness in the region of the 
semilunar elicited by tapping on the knuckle of the third metacarpal bone of the closed fist ; 
and (2) Retraction of that knuckle—from vertical shortening of the semilunar—in com- 
pression fracture. 
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of injury. She was then a general servant, but the wrist got so painful after 
scrubbing floors, that she became a shop-assistant. The wrist then improved for 
a time, but later the symptoms returned and compelled her to give up work 
altogether as she was unable to handle even light weights. 

She was treated with massage and hot whirlpool baths for three months from 
October, 1930, without improvement. In January, 1931, there was a slight amount 
of swelling over the back of the right wrist, with tenderness on pressure over the 
semilunar bone. Movements were restricted to about one half of the normal range. 
Finsterer’s signs were negative. Wassermann negative. 

X Ray.—The radiograms showed typical degenerative changes with deformation. 

Conservative treatment was again tried for three months. Coarse intra- 
articular creaking on dorsiflexion was noticed in March. 

OpERATION.—The bone was excised through a dorsal incision on April 9. It 
broke up and was removed in bits. 

PATHOLOGIST’S REPoRT.—No organisms found on bacteriological examination 
of the freshly excised bone, and cultures remained sterile. ‘‘ The bone shows marked 
changes. The marrow is replaced by fibrous granulation tissue, in places dense and 
in others younger and looser. The productive osteitis and osteochondritis mentioned 

by Ewing (see Voshell) is shown (Figs. 441, 
442). The condition does not now seem to 
be active. It appears to be a form of osteitis 
fibrosa probably traumatic in origin. There 
is no microscopic evidence of infection.” 


Fic. 441.—Case 3. Showing dense fibrous Fic. 442.—Case 3. From the area marked 
tissue replacing bone-marrow (A), and earlier A in Fig. 441. Portion of bone showing whorls 
granulation tissue (A1). At B is evident the of fibrous tissue and granulation tissue occupy- 
thickening of fibrocartilage. (x 5.) ing bone-marrow. (x 40.) 


AFTER-HISTORY.—Intra-articular crepitus and pain persisted after operation. 
On Aug. 4, a newly formed fibro-osseous nucleus and a fragment of the anterior 
horn, which was adherent to the anterior ligament in front of the os magnum and 
had been missed at the first operation, were excised. Progress after the second 
operation was satisfactory, The patient was able to do housework in September, 
and resumed her ordinary work in October. 


Case 4.—W. S., age 34, coilier. 

Ceased work in January, 1931, and claimed compensation for ‘sprained wrist’, 
When seen a fortnight later he gave the following history: The left wrist had 
troubled him off and on for three months, but there had been no injury to it 
‘*except for knocks and bumps in the course of his work’’, and finally, ‘it went 
altogether, and he couldn’t get the hand back to use the pick’’. 

There was some swelling over the back of the left wrist, with maximum tender- 
ness on pressure over the semilunar bone. Flexion and extension movements were 
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Fics, 443, 444.—Case 4. Antero-posterior view of right and left wrists. 





Fies. 445, 446.—Case 4. Lateral view of right and left wrists. 
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limited to about one-third of the normal range. Finsterer’s signs were negative. 
Wassermann negative. 

X Ray.—The radiograms showed the typical deformation and sclerosis of 
Kienbéck’s disease (Figs. 443-446). 

Conservative treatment was tried for three months with little improvement, 
and an attempt to resume work failed. Liability was repudiated as there had been 
no accident, and the X-ray appearances suggested that the disease was of old 
standing. 

OrEeRATION (April 23, 1931).—The semilunar was excised through a dorsal 
incision. The bone fragmented during removal. Bacteriological examination of the 
fresh specimen was negative, and cuitures remained sterile. 

PaTHOLoGistT’s REport.—‘‘ There are small areas similar to those in Case 3, 
with a replacement granulation tissue. The condition is, however, much more 
recent, and in areas where the process is active there are giant cells (osteoclasts) 
lying in bays and lacune of dead bone fragments, which probably represent remains 
of fractured cancellous bone (Figs. 447, 448). The granulation tissue is to be found 
not only within the bone but also around 
the vessels in the cartilage, and the outer 
aspect of the cartilage is more firmly 
attached to a greater amount of denser 
fibrous tissue.” 


Fic. 447.— Case 4. A, Granulation tissue Fic. 448.—Case 4. From the area marked B 
replacing marrow; B, Dense fibrous tissue sur- in Fig. 447. Area showing dead bony fragments 
rounding an area where there is absorption of undergoing ahsorption by giant cells Dense 
dead bone; C, Vascular spaces in cartilage, fibrous tissue at the periphery. (x 40.) 
showing granulation tissue. (X 5.) 


After his claim for compensation had been dismissed the patient came back to 
say that he remembered an old injury to the wrist. As a lad (aged 14) he worked 
on a farm, and whilst engaged in milking a cow, it kicked out and spun him round 
so that he fell heavily on his outstretched left hand. He was off work for ten days, 
and the wrist was treated for a sprain. He then resumed. work, and two or three 
years later went in the pit, where he had been at the coal face for many years. The 
wrist had not troubled him again until three months ago. The quiescent period 
in this case, therefore, appears to be of nearly twenty years’ duration. 

AFTER-HISTORY.—He returned to light work on June 11, and soon after to his 
ordinary work. He wroteon July 29 as follows: ‘‘My wrist is going on excellently, 
and I can do a full day’s work at the coal face, which is a severe test, as the coal is 
very hard. I have no pain whatever, and have a lot more action now than before 
my operation.” 


Case 5.—F. L. B., male, age 25, tube forger. 

On Feb. 20, 1929, he was drawing a tube out of the bush, and before he had a 
proper grip on the tongs, the crane took off and jerked his right wrist. He finished 
the lift and continued to work, but went to his doctor “‘ happen a fortnight later” 
because of pain in the wrist. He visited the doctor seven or eight times between 
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March and August, when he had to stop work, because the wrist was so painful and 
swollen ‘‘ that he couldn’t wash or dry himself’. 

X Ray.—An X ray taken in September, 1929, showed typical changes of 
Kienbéck’s disease. 

The man then complained of pain in the front and back of the wrist. There 
was no swelling, but considerable limitation of flexion and extension. Finsterer’s 
signs were not present. 

A claim for compensation was repudiated because there was considerable doubt 
about the circumstances of the alleged accident. 

AFTER-HISTORY.—He returned to light work, and continued to do that for a 
year, but then changed his occupation. His present condition cannot be ascertained. 


Case 6.—J. H., age 24, trammer (pushing tubs) in pit. 

On March 15, 1930, he injured his right wrist through falling forward and 
striking the palm against the edge of the tub he was pushing. He finished the shift 
and was then off work for a fortnight, while the wrist, which was painiul and swollen, 
was treated for a sprain. He returned to work with the wrist bandaged, but had 
to give up in December, 1930, as the wrist was too painful to use. He had treat- 
ment for five months, then went back to work, wearing a wrist-strap. 





Fics. 449, 450.—Case 6. Antero-posterior and lateral views of right wrist. 


When examined on July 13, 1931, there was localized tenderness on pressure 
over the right semilunar. Finsterer’s signs were negative. Movements were only 
slightly restricted, but flexion was painful. No wasting of the forearm muscles was 
present. 

X Ray.—The right semilunar is flattened and fragmented. In the lateral view 
it can be seen fitting over the head of the os magnum like a cap. The appearances 
are strongly suggestive of Kienbéck’s disease (Figs. 449, 450). 

No claim for compensation was made, as the man found that he could still do 
his own work with the wrist bandaged. 


Case 7.—W. S., age 24, collier. 

About six months ago he jarred the left wrist when knocking out a pit-prop 
with a hammer. He had some pain for a few days, but regarded the occurrence as 
a trivial matter, and faiied to report it. He wore a wrist-strap for two or three 
weeks, and continued to work on the alternate days the pit was working. He then 
discarded the strap and worked for five months comparatively free from pain. The 
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pain, stiffness, and swelling of the wrist then returned, and after he had been off 
work for three weeks he sought advice at a district hospital, where the wrist was 
X-rayed. 

X Ray.—tThe semilunar is not much flattened, but it is densely sclerosed and 
fissured. The appearances are suggestive of Kienbéck’s disease. 

No claim for compensation was made because of the absence of notice. 


Case 8.—G. S., age 55, stallman in pit. (Mr. Sutcliffe, Chesterfield.) 

In January, 1923, he was struck on the back of the right wrist by a fall of 
timber. The wrist was X-rayed, but he does not think any fracture was discovered, 
as no splint was applied. The painful and swollen wrist was treated by rest and lead 
and opium applications, and later by massage. He was off work for five months. 
He has had some pain and stiffness in the wrist, and loss of strength in the grasp 
of that hand, practically ever since, and these troubles gradually got worse and 
compelled him to give up work two months ago. 

When he first attended Chesterfield Hospital, in August, 1931, the range of 
movement at the right wrist was found to be diminished in both flexion and 
extension. The grasp was weakened, and he complained of pain in the wrist on 
movement and on pressure over the front and back of the carpus. 

X Ray (Aug. 19, 1931).—‘‘ The semilunar is flattened and mottled and shows 
considerable sclerosis. The appearances are suggestive of Kienbéck’s disease with 
secondary osteo-arthritic changes in the styloid process of the radius, the scaphoid, 
and cuneiform.” 


~ Case 9.—S. D., age 21, collier. (Dr. Hurst, Chesterfield.) 
Worked as a trammer in the pit from the age of 14, but had to stop three 
years ago because of pain and stiffness in the left wrist. He was off work for 


Fics, 451, 452.—Case 9. Bilateral Kienbéck’s disease: right wrist. 


six months. The wrist was X-rayed and treated at Chesterfield Hospital. The 
patient then returned to haulage work for two years, but had pain in the left wrist, 
and six months ago he began to have trouble with the right wrist as well. He tried 
to start work at the coal face four months ago, but had to give up, as both wrists 
were very stiff and painful. Since then he has been on the panel, and has again 
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received hospital treatment without much benefit. He can remember no definite 
injury to the wrists or accidents of any kind. 

The active and passive range of movement at the right wrist is very restricted 
and painful, and there is local tenderness and some swelling over the back of the 
carpus. The movements of the left wrist are slightly restricted, and there is local 
tenderness on pressure over the semilunar bone, but no swelling of the tissues. 





Fics. 453, 454.—Case 9. Bilateral Kienbiéck’s disease: left wrist. 


X Ray.—The radiograms showed typical changes of Kienbéck’s disease in 
both semilunars (Figs. 451-454). 


OPERATION (Dec. 7, 1931).—Excision of the right semilunar through a dorsal 
incision. 


Case 10.—G. K., age 60, collier. (Dr. Evans, Grassmoor, Chesterfield.) 

In 1920 he sustained a severe blow on the back of the right wrist from a 
‘wringer’ in the pit. He was off work for two months, and then returned to his 
ordinary work. Ever since then he has been troubled at intervals with pain, 
swelling, and stiffness in the wrist, which gradually got worse and made him give 
up work altogether in October last. In the earlier years he improved with rest and 
treatment, but is now unable to do any work which necessitates use of the injured 
wrist. 

X Ray.—The radiograms show very advanced degenerative changes in the 
right semilunar, with osteo-arthritic changes in the neighbouring articular surfaces. 

AFTER-HISTORY.—The patient is now receiving compensation, and has been on 
compensation at intervals since his accident. 








Case 11.—S. A., age 21, housewife. (Dr. Kemp, Thurcroft, near Rotherham.) 

Two years ago she slipped while washing the floor, and fell heavily on the palm 
of the left hand. The wrist was painful and swelled slightly, but after a few days 
she felt nothing of it till she began to get about after her first confinement in June, 
1931. The pain then became very severe if the wrist were touched or knocked, 
and she could not wring out clothes or scrub floors. The wrist ‘‘ seemed to lock when 
it was twisted, and she had to move it about to work it loose again”’. 

When seen in October there was marked swelling over the back of the left 
wrist, with limitation and pain on movement in all directions. 
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X Ray.—The radiograms (Figs. 455-457) showed marked sclerosis of the left 
semilunar, with fragmentation and degenerative changes. 


Fics.: 455, 456.—Case 11. Antero-posterior and lateral views of left wrist. 


Fie, 457.—Case 11. Oblique view. 
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OPERATION (Nov. 5).—Excision of the semilunar through a dorsal incision. 
The bone fragmented and was removed in bits. The swelling of the synovial mem- 
brane around the bone was particularly marked, and the surrounding tissues were 
congested and oedematous. 

PATHOLOGIST’S REPoRT.—Semilunar bone. Cartilage necrotic and bone probably 
necrotic. Lacune contain granular unrecognizable material, apparently originally 
cellular—? marrow altered by decalcifying fluid—but the other bones examined did 
not contain marrow. At one end cortical bone appears to be in process of erosion 
by cellular granulation tissue growing in from without. 


Case 12.—E. W., age 23, female, domestic servant. (Mr. Sutcliffe, Chesterfield 
Hospital.) 

At the age of 12 she fell at play and fractured the lower end of the right radius. 
The forearm was in splints for a month. In September, 1930, she attended out- 
patients, complaining of pain in the right wrist which interfered with her work, and 
had gradually become worse during the preceding twelve months. She was treated 
for two months by radiant heat and rest on a splint, without much improvement. 

X Ray.—The radiograms showed fragmentation and sclerosis of the right semi- 
lunar (Kienbéck’s disease). No sign of old fracture of radius. 

OPERATION (Nov. 4).—Excision through dorsal incision. 

AFTER-HISTORY (Dec. 31).—The patient reports that the pain has gone but the 
wrist remains stiff. She can do housework, but cannot resume domestic service as 
the wrist is easily tired. 


DISCUSSION. 


Our twelve cases confirm in general the accepted facts as to the incidence 
and clinical features of the lesion. The number in males predominates by 9 
to 3. The right side is more often affected, and as a rule it occurs in those 
engaged in the heavier forms of manual labour, between the ages of 18 and 40. 

The former facts require no comment, for they are to be expected in 
a lesion which is usually caused by trauma, but the age appears to have a direct 
bearing on the occurrence of the condition, as the usual injury—a fall or blow 
causing forcible dorsiflexion of the wrist—is more likely to cause, in younger 
individuals, a separation of the inferior radial epiphysis, whilst in older people 
a Colles’s fracture is the more frequent result of that type of accident. 

The lesion is, in the great majority of cases, undoubtedly caused by 
injury, which may be of a comparatively trivial nature, with the result that 
the temporary pain and swelling of the wrist which follows is treated as 
a simple sprain, while even if an X-ray examination is made, the tiny fissured 
fracture in the bone may escape detection even by an experienced radiologist 
(e.g., Case 2). Massage and movements are instituted as soon as the more 
acute symptoms subside, without the sufficient immobilization which is so 
essential in carpal injuries to ensure repair of the bone lesion. The patient 
either continues to do his ordinary. work, or returns to it too soon. The 
degenerative changes progress during the latent period, and the characteristic 
deformation is brought about gradually, from continued occupational strain, 
or follows some further trivial injury. 

The few available serial radiograms (Case 2), and the histories in the great 
majority of cases, offer almost convincing evidence that the deformation 
is secondary and due to a progressive pathological process, initiated by trauma ; 
and we doubt if a primary compression fracture of the semilunar bone ever 


does occur as an isolated lesion. 
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Etiology of Kienbock’s Disease—The semilunar bone is, from _ its 
anatomical position, liable to mechanical injury when the hand is violently 
dorsiflexed ; and in a dissected wrist, when the dorsal ligaments are removed 
to expose the back of the semilunar—without interference with any of the 
other ligamentous structures of the carpus—in dorsiflexion of the hand, the 
semilunar is seen to be ‘crowded out’ by its neighbours which are firmly 
attached to the strong lateral ligaments, so that it tends to spring forward, 
and after removal of the dorsal ligaments* it can be dislocated by comparatively 
little force on to the palmar surface. Whilst the dorsal ligaments remain 
intact, it keeps in position, and is subjected to stress between the head of the 
os magnum and the unequal counter-pressure exercised on its proximal aspect 
by the triangular fibrocartilage and the more resistant median articular facet 
and edge of the inferior surface of the radius. 

In one of Miiller’s cases the semilunar developed an extreme degree of 
deformation as a probable result of the abnormal pressure strain to which it 
was exposed because the ulna was shortened by old disease, and that author 
expressed the view that even a comparatively slight degree of shortening of 
the ulna might be a definite etiological factor in the disease. Blencke found 
a slight variation of this nature in no fewer than 11 of his 43 cases. 

The fact, however, that fractures of the scaphoid are comparatively 
common, though degenerative changes in that bone are rare, whilst the 
opposite is true as regards the semilunar, calls for explanation. There appears 
to be definite justification for the suggestion that the degenerative changes 
in the bone are closely associated with its poor blood-supply, for the bone 
occupies a central position in the joint and lacks the broad vascular lateral 
attachments of the scaphoid and cuneiform. Further, it is covered on two- 
thirds of its surface by cartilage, which has not the regenerative power of 
periosteum. 

Similar conditions prevail and probably account for non-union in intra- 
capsular (subcapital) fractures of the neck of the femur; and degenerative 
changes very occasionally occur, for the same reasons, in the intra-articular 
fragment of an ununited fracture of the proximal third of the carpal scaphoid. 

The infrequent cases in which degenerative changes occur in the semilunar 
without any history of injury present a more difficult problem. Miiller’s 
suggestion that repeated minimal traumata incidental to any heavy occupation 
may suffice to cause the disease is borne out in the bilateral case in our series 
(Case 9) and by many other recorded cases. . 

It is further possible that the occasional examples of ‘semilunitis’ which 
may occur without injury, and are characterized by the early X-ray appear- 
ance of dense diffuse sclerosis which appears to indicate complete necrosis 
of the bone, may be due to an attenuated infection, as Axhausen suggests. 

Clinical Signs and Symptoms.—These are remarkably constant, and fall 
into three periods, in the majority of cases, in which the lesion is caused by 





* The separate ligament, which Delbet describes as the ‘frein du semilunar’, as, while 
intact, it prevents enucleation of the bone, appears to be merely the deeper fibres of the 
strong dorsal radiocarpal ligament, which runs obliquely downwards and inwards from 
the posterior border of the inferior articular surface of the radius, to become attached 
to the semilunar and cuneiform. 
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some definite injury. The injury commonly consists in a fall on the out- 
stretched hand, or a blow on the base of the palm which causes forcible dorsi- 
flexion, but occasionally the semilunar is damaged by a blow on the knuckles 
of the closed fist or on the back of the wrist. Pain, swelling, and limitation 
of the movements of the wrist ensue, and last from a few days up to two or 
three weeks. After a variable and often long quiescent interval, which lasts 
for months or years, some further slight injury, or perhaps continued occupa- 
tional strain, determines a gradual return of the local symptoms, which 
eventually become sufficiently severe to compel the individual to cease work. 
Where there is no history of injury the onset of symptoms is insidious, and 
corresponds with this third stage, which is associated with definite deforma- 
tion of the bone. The clinical manifestations are pain in the wrist, with 
maximum tenderness on palpation over the semilunar bone. Some cedematous 
swelling may be present over the back of the wrist, and in some cases a bony 
deformity, caused by projection of the flattened bone, may be appreciable. 
The hollow which can be felt with the tip of the finger in a normal wrist 
proximal to the head of the os magnum is then replaced by a bony prominence. 
Finsterer’s signs may occasionally be present (see footnote, p. 579). Flexion 
and extension movements are invariably restricted to one-half or one-third 
of their normal range ;. and both active and passive movements are painful 
and occasionally accompanied by intra-articular crepitus. The relations of 
the styloid processes are unaltered. In a few cases some wasting of the 
muscles of the forearm has been noted. The latent period in the usual clinical 
history, and the gradual onset of the symptoms, exclude dislocation of the 
semilunar, while the X-ray findings—which alone permit of a correct diagnosis 
—differentiate the lesion under consideration from tubercle and from osteo- 
arthritis of the carpus. 

X-ray Appearances.—Skiagrams of the wrist show the bone to be flattened, 
and in lateral views it is seen to be sausage-shaped, the anterior and posterior 
horns being spread out over the head of the os magnum. The radial articular 
facet loses its convexity and becomes flattened. Its normally smooth outline 
is replaced by a wavy or irregular surface and the sharply defined limits of 
the normal bone are lost. Curved linear shadows are frequently present in the 
proximal third of the bone and are seen running more or less parallel to the 
radial articular surface. The bone markings are lost and islands of sclerosis 
with intervening areas of rarefaction appear. 

Considerable stress has been laid upon the occurrence of fragmentation 
in the bone, but this is not a prominent feature in our cases. It is, however, 
present in Case 6 and probably in Case 1. 

In those cases where skiagrams of both wrists are available for comparison 
two additional features can be demonstrated. Thus in Case 3 the semilunar 
appears to have rotated slightly round the head of the os magnum. Cases 
3 and 4 also show considerable shortening of the carpus on the diseased side. 

In long-standing cases marked hypertrophic changes appear in the neigh- 
bouring bones, the stvloid processes of the radius and ulna being chiefly 
affected. 

Histological Findings——These vary to some extent with the stage and 
duration of the lesion, but in general there is an association of active absorption 
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of the bone lamelle together with replacement by granulation tissue which 
fills the enlarged bone spaces. This picture, which is characteristic of an early 
stage of bone repair, is in Kienbéck’s disease perpetuated by conversion of 
the granulation tissue into fibrous tissue, instead of calcification. 

The microscopic appearances suggest: that this is due to disturbance of 
the blood-supply, and the varying age of the fibrocellular tissue in different 
parts of the same section indicates that this fibrous replacement is a slow 
process which lasts for months and years. During this time, any fresh injury 
may serve to light up the local lesion, increasing the absorptive process and 
leading to deformation or pathological fracture. 

Prognosis and Treatment.—Hosford’s statement in a recent article that 
“the end-result of fractures of the scaphoid which have been overlooked 
tends to be a good deal worse than those which are recognized and treated 
immediately ”’, is equally true of the semilunar, where, unfortunately, fractures 
are even less often diagnosed in their early stages. 

If, however, a fissured fracture be recognized, the hand and wrist should 
be immobilized for six weeks on a short dorsiflexion splint, with the fingers 
flexed, before massage and active movements are commenced. 

In the case of a compression fracture with gross deformity, and in the 
later stages of Kienbéck’s disease, where the semilunar is deformed and has 
Jost all semblance of its normal shape, excision should be carried out as soon 
as possible, before osteo-arthritic changes develop in the contact articular 
surfaces, if the patient’s age and occupation justify it. 

In the early stages of Kienbéck’s disease, where the radiograms show 
sclerosis or ‘mottling’ without any, or with but little, alteration in outline, 
conservative treatment by rest and physiotherapy may still achieve a cure ; 
but, with deformation of the bone, permanent disability with much discomfort 
and serious loss of function is inevitable, for, although some symptomatic 
relief may be effected by rest and non-operative methods of treatment, the 
troubles recur as soon as the patient attempts to resume labouring work. 

Operative Treatment: Excision of the Semilunar Bone.—The dorsal route 
is generally employed, as the volar approach necessitates partial division of 
the anterior annular ligament, opening up of the common flexor sheath, and 
retraction of the median nerve. 

With the hand forcibly adducted at the wrist, a straight incision of about 
two inches in length is made, with its proximal third over the lower end of 
the radius, just to the inner or ulnar side of the tubercle which marks the 
oblique groove for the long extensor of the thumb, whilst the distal two-thirds 
run down the back of the carpus in the depression—which can be felt by 
the finger-tip—between the tendon of the extensor carpi radialis brevior, 
on the outer side, and the extensor tendons of the index on the ulnar side 
(Fig. 458). 

The posterior annular ligament is partly divided, and the common 
extensor tendons are retracted as far as possible inwards, and, with the hand 
still held in forcible adduction, the articulation is opened as far inwards under 
the extensor tendons as possible, because the semilunar lies under cover of 
them, and its outer side only is exposed on their radial side when the hand 
is fully adducted at the wrist. 
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The articulation between the scaphoid and semilunar is exposed when 
the edges of the incision in the posterior ligament are retracted, and with 
a sharp rugine the dorsal ligament which connects the semilunar with the 
os magnum below, and the lower edge of the radius and the posterior edge 
of the triangular fibrocartilage above, is gradually divided. A blunt-pointed 
tenotome is then slipped from below upwards into the articulations, with the 
scaphoid on the outer and the cuneiform on the inner side, to divide the inter- 
osseous ligaments between their proximal edges, and the semilunar is removed 
with a curved dental elevator or similar instrument. The friable bone invari- 
ably breaks up, and its complete removal is by no means an easy task, as the 
exposure is limited and tiny fragments are apt to be left adherent to the 
anterior ligament in the depths of the wound. 

The removal should be careful and com- 
plete, as any residue may impair the post- 
operative result—e.g., Case 3. 

The results after operation have been 
dealt with at some length in the after- 
histories of our own and other published 
cases. In general, the pain is relieved or 
cured, and the outlook as regards recovery 
of function is excellent, where progress is not 
impeded by any question of litigation. There 
is, however, some permanent loss of range 
of movement, which as a rule gives rise to 
insufficient disability to affect the wage- 
earning capacity in ordinary labouring work. 

The question of compensation often arises 
in this disease. As we’have seen, the lesion 
is certainly due to injury in the great majority 
of cases, and there is no doubt about the 
question of liability when the radiograms 
show a fissured or compression fracture sub- 
sequent to a definite injury. The difficulty Fia. 458.—Line of incision just to 
arises in those cases in which the original  ® Tadial side of extensor tendons of 


ge : os index. 1, Extensor carpi radialis 
injury was of a comparatively trivial nature, os oy 2, Extensor carpi radialis 
: : : : revior ; 3, Extensor ossis metacarpi 
as a claim is seldom made at that time OF jollisie; 4, Extensor brevis pollicis ; 
during the short period of partial temporary 5, Extensor longus pollicis; Sc, Sca- 
" Sale A “ A phoid ; R, Radius; U, Ulna. (From 
disability which ensues. The quiescent inter-  Farabeuf,’ slightly modified.) 
val may last for months or years, and 
compensation is usually claimed when the disability recurs, either as a result 
of some fresh injury or from the strain of heavy occupation. The radiograms 
then reveal the presence of an old-standing lesion which could not have been 
caused, but might have been aggravated, by recent injury, and if the occur- 
rence of such can be proved, the employer at the time it was sustained may 
be held liable. When, however, the recurrent disability is due to occupational 
strain without any fresh accident, the liability should date back to the 
primary injury; but the lapse of time, and often the absence of notice, may 


prejudice any claim for compensation. 
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SUMMARY. 


Fracture of the carpal semilunar is not uncommon, though often unrecog- 
nized, and the resulting local reaction is treated as a sprain, without sufficient 
immobilization. 

The processs of repair in the damaged bone is retarded by the defective 
blood-supply and the poor reactive powers of its cartilaginous covering. 

A slow progressive degeneration (‘Kienbéck’s disease’) with absorption 
of necrotic bone lamelle and fibrous replacement then takes place during 
a varying and often long quiescent interval, which is ultimately followed by 
deformation of the bone, with recurrence of the local symptoms and continued 
disability. 

A similar local reaction may result from repeated minimal occupational 
traumata, and in exceptional cases may be caused by an attenuated infection. 


We are indebted to our colleagues Mr. Brockman and Mr. Lytle for Cases 
1, 2, and 11, and to Mr. Lionel Sutcliffe of Chesterfield Hospital, and Dr. Grout, 
Radiologist to the Chesterfield and the Royal Hospital, Sheffield, for the 
histories and radiograms of Cases 8, 9, 10, and 12. 
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HYDATID PNEUMOTHORAX. 
By Sir LOUIS BARNETT, C.M.G., 


EMERITUS PROFESSOR OF SURGERY, UNIVERSITY OF OTAGO, NEW ZEALAND, 


APPROXIMATELY 10 per cent of the hydatid cysts occurring in the human 
body are found in the lungs. Many of these are located deep in the 
pulmonary substance, in the neighbourhood of the hilus, and before they are 
very large rupture into a main bronchus, thereby bringing about in quite 
80 per cent of cases a spontaneous and lucky cure—a process of evacuation 
by paroxysmal expectoration (‘la vomique hydatique curative ’ of Dévé!). Some 
persist, especially those peripherally located, and in the course of years grow 
to the size of an orange, an ostrich egg, or even larger, and bulge from the 
pleural envelope of the lung. These large cysts sooner or later undergo com- 
plications and cause serious troubles which call urgently for surgical relief. 
The complication of pneumothorax due to the rupture of a pulmonary cyst 
into the pleural cavity with coincident opening into a bronchus is decidedly 
uncommon. 

Dévé, of Rouen, who writes learnedly and exhaustively on this as on 
most other aspects of echinococcus infection, has been able to collect records 
of not more than 41 cases up to January, 1931.2 His treatise published in 
1925,3 based on an elaborate analysis of 32 authentic cases recorded, begin- 
ning with the classical ones of Mercier and Fouquier about a hundred years 
ago, and fortified by original experimental observations, is the best exposition 
extant of the subject of hydatid pneumothorax. 

Since then but few additional cases have been recorded in medical litera- 
ture. I might mention those described by Sewell‘ (quoted by Dew in his book, 
Hydatid Disease), Bacaloglu and Tanasesco,> Anderson,® Griffiths,’ Villegas,® 
Hillemand,® and Pericic.!° Dévé, however, wisely emphasizes the well-known 
fact that where hydatid disease is concerned diagnostic errors can easily arise, 
and no doubt many other true cases have been seen but have been misinter- 
preted. On the other hand, large pulmonary cysts containing air have 
sometimes been regarded erroneously as examples of pneumothorax. Occa- 
sionally, too, gaseous hepatic cysts rupture into the pleural cavity and 
produce symptoms and signs falsely suggestive of a hydatid pneumothorax 
of pulmonary origin. 

The case now to be described is a true example of hydatid pneumothorax, 
with the added complication of secondary hydatid cysts growing from the 
pleura and in the lung. The primary cyst in the lung ruptured into the 
pleural cavity about eight years ago and was evacuated by operation, but 
unfortunately not until four months had elapsed from the date of rupture. 
The resulting fistula, seeing that a break-through into a bronchus had also 
occurred, is still running and occasionally discharges a small cyst. Other 
cysts or fragments of cysts are at rare intervals expectorated. The affected 





594 THE BRITISH JOURNAL OF SURGERY 


lung, which had collapsed and had become crowded by air-pressure against the 
mediastinum, remained firmly adherent there and has never since expanded 
to any appreciable extent. Nevertheless the patient is at the present time 
wonderfully fit, all things considered, and in spite of occasional periods of 
disability continues to render valuable service to his country politically as 
well as industrially. For various reasons, therefore, I think this case, which 
was in the main under my surgical care in Dunedin, New Zealand, is worthy 
of being recorded in some detail. 


CASE REPORT. 


T. B., a sheep farmer from boyhood, was thrown from his horse on Jan. 20, 
1924. His age was then 47, and he had previously enjoyed the best of health. 
After lying dazed for a few moments he picked himself up, and with some difficulty 
remounted his horse, rode home, and went to bed. He slept but little that night, 
but in the morning he got up, and actually worked for an hour or more drafting 
sheep. He felt pain in the right shoulder and upper part of the right chest in 
front, and could only use his left arm in his work. He found himself becoming less 
and less fit for exertion, and on the fifth day after his accident consulted his doctor 
(the late and much esteemed Dr. Gabites, of Timaru). 

On examination no external evidence of injury was discovered, but all the 
classical symptoms and signs of a right-sided hydropneumothorax were present. 
Fluid reached to the level of the 3rd costal cartilage ; air filled the pleural cavity 

~above this line; the heart apex was displaced an inch and a half to the left; 
heart-sounds were pure, but rhythm slightly irregular; the pulse-rate was 120 and 
the temperature 101° F.; breathing was rather distressed, 32 to the minute; and 
the face a little cyanosed ; but there was no cough and there was no expectoration 
until quite a month had elapsed from the time of his injury. An X-ray examina- 
tion confirmed the ordinary clinical findings, and the diagnosis arrived at was 
hydropneumothorax, resulting from laceration of the right lung. No abnormality 
was discovered in connection with the liver or kidneys or other organs. 

With rest in bed and ordinary medical treatment the patient grew worse : 
breathing became more difficult, appetite was lost, and there was much windy 
distension of the abdomen. During the next three months the aspirating needle 
was used on five or six different occasions, some air at high pressure and slightly 
blood-stained fluid in quantity varying from 10 to 80 oz. being drawn off, and 
much though only temporary relief thereby obtained. Microscopic examination of 
this fluid showed only red cells, lymphocytes, and polymorphonuclear white cells. 
No tubercle bacilli were found. 

After the last aspiration the patient felt well enough to return to his home 
and attempt a little work, but as soon as the fluid and air accumulated again he 
became cyanosed, weak, breathless, and feverish. He noted now that the little 
bouts of coughing with the expectoration of small quantities of thin watery straw- 
coloured salty fluid, which had been occurring for about two months, were getting 
more troublesome. Dr. Gabites had him X-rayed again without helpful result, and 
then brought him down to Dunedin for consultation, where he was placed in a 
private hospital under my care. 

The case was clearly one of hydro- now verging on pyo-pneumothorax with 
marked displacement of the heart to the left, as if from high pressure of the air in 
the right pleural cavity. Naturally in a hydatid country, with a patient exposed 
all his life to infection from sheep-dogs, the possibility—nay, the probability—of 
a ruptured hydatid was envisaged, and a positive complement-fixation test of the 
patient’s blood lent considerable support to this diagnosis. 

First OPERATION.—On May 29, 1924, four months after the accident, an 
extensive operation was performed. Ether was administered intratracheally, but 
this method proved of no special service as the right lung remained collapsed and 
adherent throughout. 
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A portion 44 in. long of the eighth rib below the scapula was excised, and the 
right pleural cavity widely opened. I had a clear view inside and could insert the 
whole hand for exploration purposes (Fig. 459). The following conditions were 
noted: (1) Twenty ounces or more of thin yellowish fluid with numerous small 
daughter cysts the size of cherries and peas floating therein; (2) A soft tawny- 
coloured false-membrane like thick wet wash-leather coating the pleura, both parietal 
and visceral, and embedded in this coating countless numbers of little cysts the size 
of shot and barley grains ; (3) A ruptured cyst the size of a large orange protruding 
through a jagged laceration in its adventitia, and located at the bottom of the 
compressed right lung. 

The adventitia, easily torn, was opened up more widely and the mother mem- 
branes and numerous daughter cysts were evacuated. All the fluid and débris in 
the pleural cavity were flushed, 
sucked, and mopped out, and the 
pleural lining and the inside of 
the cavity in the lung were care- 
fully wiped over with 2 per cent 
formalin solution. No bronchial 
fistula could be demonstrated and 
there was no expectoration by 
the patient during the operation. 
Nevertheless a bronchial fistula 
was present as subsequent events 
proved, and its valvular action 
favouring ingress and impeding 
egress was no doubt responsible 
for the accumulation of air under 
pressure in the right pleural cavity 
with consequent permanent col- 
lapse, compression displacement, 
and adherence of the right lung in 
the recesses of the mediastinum. 
Recognizing the probable existence 
of such a fistula I made an effort 
—unsuccessful as it turned out— 
Fic. 459.—Diagrammatic sketch of the condition to obliterate it, by puckering up 


found at operation. The parasitic cyst is seen partly ‘ sate : 
extruded through its torn adventitia at the bottom of and suturing the adventitia with 


the collapsed lung. Small secondary cysts are seen, Chromicized catgut. The right 

some loose in the air-distended pleural cavity, some lung was reduced to the size of 

implanted in the thickened pleural coating. an ordinary pear and the right 

pleural cavity was extraordinarily 

large and empty. I could feel the vertebral column jutting into it as if the lung 

and mediastinal contents had been crowded out of their proper habitat over to 
the left side and had become solidly fixed there. 

I closed the wound and made a futile attempt to dispense with drainage, but 
a week later had to put in a tube owing to a recurrence of the former symptoms 
of embarrassed respiration and fever. 

Bacterial examination of the fluid evacuated at the time of operation showed 
Gram-negative bacilli—no tubercle bacilli—and, on culture, a profuse growth of 
coliform bacilli which gave the sugar reaction of B. coli. 

After recovering sufficiently from this operation, the patient returned home 
wearing a tube, which was removed and re-inserted, and antiseptic irrigations were 
administered through it from time to time as occasion required. 

For a year this state of affairs persisted and the patient’s health was some- 
times better, sometimes worse. Occasionally a small cyst and fragments of mem- 
brane would be discharged from the sinus, and occasionally also similar material 
would be expectorated. 

SECOND OPERATION.—On Dec. 17, 1925, owing to faulty drainage, his condition 
was so unsatisfactory that another operation was performed by Dr. Gabites. Two 
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inches of two ribs in the vicinity of the sinus were removed, the pleural cavity 
again cleansed, some small cysts evacuated, and a larger tube inserted. 

THIRD OPERATION.—With the death of Dr. Gabites, the patient came under 
the devoted and skilful care of Dr. W. H. Unwin, of Timaru, and he found it neces- 
sary on Jan. 5, 1926, to open once more into the pleural cavity. He made a very 
free incision, which permitted him to explore thoroughly. The lung remained 
totally collapsed, but on probing into it in the region of the interlobar sulcus, he 
found and evacuated a nest of small cysts—the result, no doubt, of implantation 
of scolices at the time of the original rupture of the cyst in January, 1924. Again 
the patient made a good recovery, and as before gained weight and strength and 
managed to do a fair amount of bodily and mental work. At intervals of a few 
months, however, trouble with the tube, poor drainage, sepsis, discharge of cysts 
by the fistula or by mouth and so on would recur in greater or less degree and 
incapacitate him for a time. 

SUBSEQUENT History.—Thus he has gone on for several years, very pluckily 
making the best of things, and on the whole living a useful life. In 1929 he dis- 
charged two or three cysts of considerable size from the fistula and has been much 
better since. 

Dr. Unwin wrote as follows on Feb. 8, 1931: ‘‘ On the whole the patient has 
been well since May, 1929, and he is now 14 stone in weight. He gets occasional 
rises of temperature, usually the herald of the appearance of cysts in the discharge. 
The right pleural cavity has progressively decreased as shown by X-ray plates. 
About November last he informed me that a swelling appeared in the neighbourhood 
of the right breast, which went down rather quickly a day or two later, and a large 
cyst then appeared in the discharge. I did not see the swelling, but if the observation 
is correct it would seem that there is some infection in the chest wall. The com- 
plement-fixation and Casoni reactions are still strongly positive. If at a later date 
there is reason to believe that the patient has overcome his hydatid infection, an 
attempt might be made to close the cavity by some plastic procedure, combined 
if need be with avulsion of the phrenic nerve.” 


HYDATID PNEUMOTHORAX IN GENERAL. 


In a typical case, the patient is a young adult—more often a man than 
a woman—whose occupation has brought him into close association with 
country dogs, and who has thereby become infected with one or more hydatid 
cysts as a result of swallowing ova of the Tania echinococcus, and the stage 
is set and the subsequent course of events takes place in the following way :— 

1. A univesicular cyst, as large, say, as an orange, bulges subpleurally 
from the lower part of the right lung (Fig. 460). Its adventitia, composed of 
a compressed and fibrosed layer of lung and pleural tissue, is particularly thin 
and lacerable towards the chest wall, and, as is usual in univesicular, non- 
suppurating cysts. there are no protective pleural adhesions. Where the cyst 
abuts on the deeper regions of the lung towards the hilus, some of the larger 
bronchi are incorporated in the adventitia. The bronchial wall facing the 
cyst may be in places completely destroyed by a process of pressure-absorp- 
tion exercised by the expanding cyst, but the lumen of the bronchus, owing 
to its epithelial lining, does not undergo organic occlusion. There are, indeed, 
one or more potential holes in these bronchi sealed only by the close co-aptation 
of the hydatid ectocyst. (Cf. the analogous effect on bile-ducts in the case 
of hepatic cysts.) 

The blood-vessels of the adventitia, not being lined by epithelium, are 
mostly obliterated by pressure-fibrosis, but here and there a vessel of some 
size, capable of giving rise to considerable hemorrhage, may persist. 
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The membranes of the parasitic cyst, consisting of the thick hyaline 
protective ectocyst lined by the thin germinal endocyst, are tightly pressed 
against the adventitia by reason 
of the high tension of the 
enclosed hydatid fluid. There 
is no organic union between 
the parasite and its host—close 
co-aptation suffices for the 
transference of nutriment by 
osmosis. The endocyst is 
dotted over with tiny brood- 
capsules just visible to the 
naked eye, and in these brood- —— 
capsules and distributed also 
in the clear watery fluid are 
myriads of microscopic scolices. 
The fluid and the scolices pos- 
sess specific toxic properties. 

2. The cyst ruptures (Fig. 
461). This event may result 
from an accident, even a slight 
accident, or from a_ violent 
respiratory effort such as 
coughing or sneezing, from 
muscular violence, or it may arise spontaneously. It is obvious that a cyst 
cannot go on enlarging in- 
definitely, and rupture is a 
common ending to the enlarge- 
ment of a pulmonary cyst. 

The thin adventitia on the 
pleural aspect of the cyst is 
torn open, and the parasitic 
membranes are similarly lacer- 
ated. Hydatid fluid is forced 
out into the pleural cavity, 
and coincidently with this 
evacuation of fluid the mother 
membranes crumple and _ fall 
away from the _ adventitia. 
Thus a deficiency or actual 
hole is laid open in the wall 
of one or more of the larger 
bronchial tubes incorporated in 
the adventitia. Through this 





Fic. 460.—Diagram of condition before rupture 
of cyst. Note the cyst bulging subpleurally towards 
the chest wall and very thinly protected there. 
Note also the close relation of a deep bronchus to 
the cyst wall. 








Fic. 461.—Diagram of condition immediately 
after rupture of cyst. The walls of the adventitia 


and of the parasitic cyst are lacerated ; hydatid fluid 
and scolices escape into the pleural cavity, the para- 
sitic cyst falls away from its adventitia exposing a 
hole in a bronchus; air enters the pleural cavity ; and 
the lung collapses. 


hole some fluid hydatid débris 
and perhaps some blood may 
escape into the air-passages and 
be coughed up paroxysmally, 





598 THE BRITISH JOURNAL OF SURGERY 


and conversely some air, some bronchial mucus, and possibly some bronchial 
bacteria, may be drawn by inspiratory action into the cyst: cavity, and 
thence into the pleural cavity. 

It sometimes happens, as in the case described above, that, owing maybe 
to the shape of the hole in the bronchus (en bec de flute), or to a flapping tag 
of bronchial wall, or to a partly adherent plug of necrosed material, or to 
the crumpled mass of mother membrane, or to the irregular accordion-like 
collapse of the thin adventitia, that a valvular mechanism is introduced, 
permitting air to enter into the pleural cavity but preventing its escape again 
by way of the perforated bronchus. 

3. Thus arises a pneumothorax of high pressure and in consequence the 
collapsed lung is further compressed and crowded against and even beyond 

the mediastinum (Fig. 462). If 


this displacement persists for 

many days, the lung becomes 

adherent—perhaps permanently 

: adherent—in its abnormal loca- 

tion. The heart also is pushed 


out of position ; the main veins, 
particularly the inferior vena 
cava, are kinked; and the cir- 
culation of blood through them 
seriously impeded. Thus one 
can account for the breath- 
lessness, cyanosis, and cardiac 
embarrassment that are char- 
acteristic of this type of 
pneumothorax. 

4. In addition to the accu- 
mulation of air, hydatid fluid, 
fragments of membrane, scol- 

Fic. 462.—Diagram of condition in later stages ices, a little bronchial secretion, 

after removal by operation of the primary cyst. : ‘ 

The walls of the cyst cavity are crumpled together, possibly infected, and some 
but the bronchial fistula persists. Secondary cysts blood escape into the affected 
have formed in the lung and pleura, where dis- : : 
semination of scolices had previously occurred. The pleural cavity. The outpouring 
collapaed and compres lung, the traches, and the into the pleural cavity of the 
The right pleural cavity contains air and pus. toxic contents of the hydatid 

cyst may produce :— 

a. Sudden pain and shock, followed by anaphylactic symptoms (incon- 
stant in nature and degree) such as pruritus, urticaria, fever, vomiting, 
delirium, collapse, ete. 

b. A defensive reaction in the pleura with exudation of pleuritic fluid 
and the formation of a fibrino-cellular false membrane coating the lung and 
walls of the pleural cavity. 

c. A secondary echinococcosis developing in the pleura and in the pul- 
monary tissue of the cavity formerly occupied by the parent cyst. This 
secondary development of cysts, which takes some weeks or months to 
manifest itself, is due to the dissemination of scolices at the time of rupture 
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of the fertile parent cyst, and their subsequent growth. As a surgical curiosity 
it may be mentioned that the whole parent cyst intact has escaped into the 
pleural cavity and continued to grow there (Mercier,"' Dévé!* 1%). 

d. Lastly, a septic infection is sooner or later introduced into so favour- 
able a medium by contaminated mucus entering by way of the bronchial 
aperture, and the hydropneumothorax becomes a pyopneumothorax. The 
bacteria concerned are usually pneumococci, staphylococci, coli bacilli, and 
occasionally gas-producing anaerobic organisms are superadded. 


DIAGNOSIS OF HYDATID PNEUMOTHORAX. 


There is no need in this paper to detail the classical symptoms and signs 
of ordinary hydro- or pyopneumothorax—the tympanic resonance, the shifting 
dullness, the metallic tinkling, and what not—nor to describe the X-ray 
appearances. Suffice it to say, that there is no difficulty in diagnosing that 
a hydro- or a pyopneumothorax is present. Moreover, we should have no 
difficulty in diagnosing the hydatid factor if only we keep in mind its possibility. 
Hitherto the timely recognition of this hydatid factor has been missed more 
often than not, and the true pathology of the hydatid pneumothorax has not 
been revealed until the patient has actually coughed up his own diagnostic 
label, as it were, or the practitioner finds it at operation or post-mortem. 

Early diagnosis is essential to successful treatment. Delay is disastrous, 
and therefore whenever a case of pneumothorax is encountered, particularly 
in a hydatid country, the possibility of hydatid origin should be taken into 
consideration. We must not make the common mistake of our predecessors 
and conclude that if a pneumothorax is not traumatic it must be tuberculous 
in origin. The tuberculous type is, of course, the commonest and it is usually 
correctly diagnosed ; its clinical features, its bacteriology, its X-ray findings 
are all so manifest. In the hydatid type, except in the rare instances where 
tuberculous disease is combined, the usual tuberculous evidence is lacking. 
The case therefore should strike us as out of the ordinary. Hydatid disease 
should be thought of and the aid of the laboratory invoked, for of late years 
the laboratory technique in this connection has made such marvellous pro- 
gress that. a correct diagnosis of hydatid infection is rendered possible in fully 
90 per cent of cases submitted. The tests most commonly and successfully 
applied are the skin reaction of Casoni and the blood complement deviation 
test. 


TREATMENT. 


Needless to say, the sooner the patient is operated on the better. If 
immediately after the catastrophic rupture of the cyst, or at any rate within 
a few days of it, the thorax on the affected side is freely opened in a dependent 
position, the ruptured parasitic cyst and its contents completely evacuated, 
the pleural surfaces and the walls of cavity formerly occupied by the cyst 
cautiously wiped over with ether or with 2 per cent solution of formalin in 
water, and the pleural and cyst cavities drained for a few days, the case is 
likely to do well. The cyst cavity obliterates, the bronchial fistula closes, 
the lung re-expands, the wound heals, and the patient may be completely 
and permanently cured. 
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If the bronchial fistula does not close, there will obviously be interference 
with the expansion of the lung and with the healing of the wound, with 
resulting chronic empyema. It may then be necessary to make efforts to 
close the bronchial opening by inserting puckering sutures of chromicized 
catgut in the freely exposed affected portion of the lung—also to disinfect 
the empyema cavity with Dakin’s or some such antiseptic lotion—and 
eventually, if need be, resort to one or other of the recognized plastic opera- 
tions recommended for the obliteration of a chronic thoracic empyema— 
extensive rib resections, decortication, and so on. 

But suppose it happens, as in the case here described, that the ruptured 
hydatid cyst is not promptly diagnosed and operated on, then, in addition to 
chronic collapse and adhesion of the lung and probable persistence of a 
bronchial fistula, a further complication arises that adds enormously to the 
difficulties of successful treatment—namely, the development of secondary 
cysts as the result of the implantation and growth of some of the innumerable 
scolices disseminated at the time of rupture of the parent cyst. From time 
to time some of these secondary cysts break away from their moorings and 
escape, either by way of the air-passages in the form of hydatid expectoration, 
or by way of the external opening in the thoracic wall. 

Such difficulties in the way of successful treatment, as well as those of 

» the usual chronic septic infection, are well exemplified in the case recorded, 
and the paramount importance of early diagnosis cannot be too strongly 


emphasized. 
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ON SOME COMPLICATIONS OF TRAUMATIC DISLOCATION 
OF THE HIP-JOINT. 


By HARRY PLATT, 


SENIOR HONORARY SURGEON, ANCOATS HOSPITAL, MANCHESTER. 


Ir is interesting to contemplate the generous space allotted to the description 
of the various types of traumatic dislocation of the hip-joint in the surgical 
text-books of a bygone age. There is no reason to suppose that this injury, 
which in modern surgical practice is completely overshadowed by fractures 
of the femoral neck, was more common in the epoch which inspired the 
classical monograph of Bigelow. To-day, the arrival in a hospital casualty 
department of an individual with a dislocated hip creates a thrill of excite- 
ment amongst the resident staff. The average dislocation is reduced without 
special difficulty, and the patient leaves hospital after a brief stay, rarely to 
be seen again. This course of events suggests what we know to be true: 
that following an uncomplicated dislocation of the hip-joint, the restoration 
of perfect function is the rule. But in certain circumstances the prognosis 
may be profoundly modified by the occurrence of complications which usually 
date from the time of the accident, but on occasion may arise during the 
early stages of treatment. The most important of these are: (1) Fractures 
of the acetabulum, or head of the femur; and (2) Involvement of the sciatic 
nerve. The significance of such complicated injuries is illustrated in the 
following cases which have come under observation during the past ten years. 


CASE REPORTS. 


Case 1.—Posterior dislocation of the right hip. Fracture of acetabular rim. 
Extrusion of loose bony fragment per vaginam. 

History.—The patient, an active woman of 30, sustained a dislocation of the 
right hip during a fall downstairs. The condition was diagnosed shortly after the 
accident by her doctor, who reduced the dislocation without difficulty, but found 
that the displacement of the head of the femur recurred almost immediately. This 
happened on several occasions, and.each time reduction was easily accomplished. 

On EXAMINATION (Dec. 13, 1921).—When seen by the writer three weeks after 
the accident, the hip showed the signs of a stable reduction, but was sensitive on 
movement. In view of the unusual history, a short period of fixation in a plaster- 
of-Paris spica was advised. (For various reasons a radiographic examination could 
not be conveniently carried out.) 

SUBSEQUENT ProGREsS.—The joint became comfortable when securely immo- 
bilized, and following the removal of the plaster some three weeks later, a full range 
of painless mobility was rapidly regained. Eight weeks from the date of the 
accident a semicircular fragment of bone was passed per vaginam during a menstrual 
period. Unfortunately the fragment was lost, but from the description given by 
the patient, there was little doubt that it represented a portion of the acetabulum— 
most probably the rim. On further inquiry the patient stated that her menstrual 
periods since the accident had been accompanied by severe pain—an unusual 
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occurrence—and that after the extrusion of the bony fragment the pain had 
disappeared completely. 

Resutt.—The patient showed no trace of hip-joint disability ten years from 
the time of the accident. 


Comments.—In the absence of any radiographic evidence, the exact site 
of origin of the detached fragment could not be established. The clinical 
sequence of events suggests that the dislocation was accompanied by a frac- 
ture of the acetabular lip, with displacement of a fragment which at first 
formed an obstacle to concentric reposition of the femoral head, and rendered 
the reduction temporarily unstable. Some days later the fragment penetrated 
the vaginal wall, and by a gradual process of ulceration was finally extruded 
into the vaginal cavity. 


Case 2.—Posterior dislocation of the right hip. Sciatic nerve involvement. Myo- 
sitis ossificans. 
History.—The patient was a man of 50, suffering from temporary mental 
derangement, who jumped through the window of a railway carriage, and sustained 
a number of injuries. After three weeks’ treat- 
ment in hospital he was removed to his home, 
where an unreduced posterior dislocation of the 
right hip was discovered ; at this time there was 
also evidence of a severe sciatic nerve lesion. 
Three separate attempts were made under anzes- 
thesia to reduce the hip by manipulation, the 
third attempt being successful. After many 
weeks’ treatment of the nerve injury by the 
usual physiotherapeutic measures, the patient 
began to bear weight on the injured limb, using 
a walking appliance to control the foot-drop. 
The hip-joint remained stiff, and there was very 
little sign of recovery in the function of the 
sciatic nerve. 

On EXAMINATION (June 30, 1924).—-When 
seen by the writer nine months from the time 
of the accident, the patient was walking with 
considerable difficulty. The right hip was almost 
completely fixed in a position of slight flexion 
and negative abduction. The sciatic nerve func- 
tion showed a complete motor block with marked 
wasting of both the anterior and posterior tibial 
muscular groups; the sensory block was not 
absolutely complete. _ There were no_ trophic 
complications An X-ray (Fig. 463) of the injured 
hip showed: (1) The femoral head correctly 
placed in the acetabulum, with a fairly clear 
joint space; (2) Large masses of new bone 

Fic. 463.—Shows large masses of surrounding the joint, especially on the lateral 
bone surrounding the hip-joint. aspect. In view of the severe sciatic lesion, 
exploration of the nerve-trunk was advised, 
and at the same time it was proposed to make an attempt to mobilize the 
hip-joint. 

OPERATION (July 28, 1924).—(1) Neurolysis of the sciatic nerve; (2) Excision 

of intramuscular and capsular new bone; (3) Excision of head of femur. 
1. The hip-joint was exposed by the postero-lateral route, after detachment 
of the great trochanter. The pelvi-trochanteric muscles and the joint capsule were 
found to be extensively invaded by masses of bony tissue (Fig. 464). After a free 
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excision of the bony plaques, the joint remained fixed, owing to the close fibrous 
connection. which existed between the femoral head and the socket. It was there- 
fore decided to construct a pseudarthrosis by excision of the femoral head. 

2. The sciatic nerve was now exposed. The nerve was found to be intact, 
and running across a bony bridge behind the femur. Numerous bony spicules were 
adherent to the nerve-sheath, which on the lateral aspect especially was thickened 
and adherent over a considerable area. Direct faradic stimulation induced a 
response in the internal popliteal muscles, 
but no response in any muscle of the 
external popliteal group. The nerve-trunk 
was now freed, all adherent bony tissue 
being dissected away. In order to provide 
a suitable bed, a pedicled flap from the 
deeper aspect of the gluteus maximus was 
interposed between the nerve and _ the 
bony pelvis. 

3. The trochanter was reattached to 
the femur at a lower level in accordance 
with the technique of reconstruction of 
the hip-joint. After closure of the wound, 
traction was applied to the limb with the 
hip in moderate abduction. 

SUBSEQUENT ProGREssS.— Six months 
later the reconstructed hip showed a 
moderate range of passive mobility, but 
the active muscular control over the joint 
was relatively poor. The foot-drop was 
still present, and there was no evidence of 
motor or sensory recovery in the external 
popliteal distribution. There was, however, 
a definite return of power in the posterior 
tibial group, and the recovery was compli- 
cated by the appearance of the signs of 
severe irritation—namely, pain in the foot Fic. 464.—Bony masses removed from pelvi- 
and trophic ulceration. These symptoms trochanteric muscles and joint capsule. 
were so distressing that the patient begged 
to have the limb amputated. A further period of conservative treatment was 
recommended. The ultimate fate of the patient is unknown. 





Comments,—In this case the exact chronology of the sciatic nerve com- 
plication is uncertain, but whether there was a primary contusion or not, the 
nerve sustained additional damage by its late involvement in fibro-osseous 
scar. The appearance of irritation signs in the stage of recovery is, of course, 
a typical phenomenon in severe but incomplete sciatic lesions. The intra- 
muscular and capsular ossification points to the dangers of attempting 
reduction by manipulation in a dislocation of some weeks’ standing. 


Case 3.—Posterior dislocation of the left hip. Fracture of head of femur. Fracture 
of acetabular margin. Sciatic nerve involvement. ; 


History.—The patient was a woman of 60, who was injured in a motor accident 
in which she sustained: (1) minor superficial skin wounds, (2) slight concussion, 
and (3) a posterior dislocation of the left hip. The dislocation was recognized 
promptly, and reduced on the day of the accident. Almost immediately afterwards 
the signs of a complete sciatic lesion were discovered in the same limb. A radio- 
gram of the hip showed a fracture of the femoral head with detachment of 
a comparatively large fragment. The usual mechanical and physiotherapeutic 
treatment for the nerve injury was instituted, and a few weeks later signs of 
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recovery were noted in the internal popliteal distribution. During this time the 
patient was able to move the hip freely whilst lying in bed. 

On EXAMINATION.—When seen by the writer seven weeks after the accident, 
the left hip showed an almost complete range of mobility without discomfort. All 
the signs of a severe sciatic lesion were present: a complete motor and sensory 
block in the external popliteal distribution, and a severe but incomplete block in 
the internal popliteal distribution. Considerable pain was experienced in the foot, 
but the trophic condition was excellent. 

An X-ray (Fig. 465) of the left hip showed: (1) A large fragment detached 
from the femoral head and lying on the outer aspect of the joint ; (2) A thin strip 
of bone lying between the loose capital fragment and the acetabular margin. It 
was decided to treat the nerve injury conservatively for a further period. During 

the next four weeks there was additional evi- 
dence of motor recovery in the internal popliteal 
distribution, but the irritative symptoms became 
worse. For this reason exploration of the 
sciatic nerve was recommended. 

OPERATION (Oct. 28, 1930).—(1) Neurolysis 
of the sciatic nerve; (2) Removal of bony frag- 
ments from the hip-joint. 

1. The sciatic nerve was exposed from the 
brim of the pelvis to the lower border of the 
gluteus maximus. The nerve-trunk was intact, 
but much flattened, with a thickened sheath 
bound down by tough adhesions over the whole 
of this area. As it passed over the region of 
the joint capsule the nerve showed a definite 
constriction, and at this level was_ closely 
adherent to the short external rotator muscles. 
Faradic stimulation elicited no response in the 
external popliteal muscles, but a feeble twitch 
was noted in the tibialis posticus. The nerve- 
trunk was now completely freed, and prepara- 
tions were made to isolate it from the scar 
tissue in its former bed. Before completing this 
part of the operation, it was decided to inspect 
the hip-joint more closely. 

2. The tendon of the obturator externus 
was divided and the joint capsule exposed. A 
definite irregularity could be felt in the under- 
lying femoral head. The capsule was accord- 

Fic. 465.—Shows: (1) Large fragment ingly opened by a short incision, and the large 
rear we eargee — (2) var ye loose bony fragment shown in Fig. 465 was 
ee gag aah iemeiin tie eilin ds removed. This fragment showed all the appear- 
joint capsule. ances of ‘aseptic necrosis’. The second, more 

slender fragment, which was adherent to the 
joint capsule, was also removed. The capsular incision was closed and the divided 
obturator externus tendon sutured. 

3. The sciatic nervé was shut off from its former bed by means of a pedicled 
flap from the deeper fibres of the gluteus maximus. 

Resutr.—One year since the operation. The patient is walking with fair 
comfort, and the hip-joint shows a complete range of painless mobility. There is 
still evidence of a fairly severe sciatic lesion, although considerable recovery has 
occurred in the posterior tibial group. Slight return of power is also apparent in the 
following muscles of the tibial group : tibialis anticus and extensor longus digitorum. 


Comments.—This case illustrates the typical sciatic lesion accompanying 
a dislocation of the hip-joint, i.e., a primary contusion of the nerve-trunk 
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which later becomes adherent to the structures on the posterior aspect of the 
femoral head and neck. The irritation symptoms are also characteristic. 
The fracture of the femoral head is an example of an unusual complication, 
and the rapid restoration of excellent joint function, despite the presence of 
a large loose fragment, is most striking. 


Case 4.—Traumatic dislocation of the right hip. Fracture of acetabular margin. 


History.—The patient, a man aged 27, was injured in a motor accident in 
Belgium. He was admitted to hospital temporarily unconscious, and was there 
discovered to have a dislocation of the right hip. The dislocation was reduced on 
the day of the accident, and nine days later he was allowed to walk about. The 
hip continued to be stiff and painful. 

On EXAMINATION (June 18, 1931).—When seen 
by the writer nineteen days after the accident, the 
patient limped badly and bore very little weight on 
the injured limb. The right hip showed a definite 
limitation of abduction, flexion, and internal rota- 
tion, with considerable pain and muscular spasm 
when movements were forced. The limb appeared 
to be half an inch longer than its fellow. 

An X-ray (Fig. 466) showed : (1) An irregularity 
of the acetabular margin, with the displacement of 
a considerable fragment into the joint, the fragment 
lying between the femoral head and the socket ; 
(2) A bony ‘spike’ just above the lesser trochanter. 
This was regarded as an anomaly of long-standing. 
In view of the signs of intra-articular block an open 
operation was advised. 

OPERATION (June 25, 1931).— Arthrotomy ; 
removal of bony fragment from acetabulum. 

The hip-joint was exposed by a lateral approach 
in the interval between the tensor fascize femoris 
and gluteus medius. Affer inspecting the rim of 
the acetabulum on the upper and posterior aspects, 
it was considered advisable to redislocate the 
femoral head in order to obtain a full view of 
the interior of the socket. It was noted that the 
cartilaginous covering of the head was intact, and 
that the ligamentum teres had been torn completely 
across. In the depths of the acetabulum, lightly Fic. 466.—Irregularity of aceta- 
attached at one point, was a fair-sized bony frag- oe — aru Sat ee 
ment representing part of the fractured acetabular rip set eee 
lip ; this was removed, and a second much smaller 
fragment was discovered lying free in the socket; this was also removed. The 
femoral head was now replaced in the acetabulum, but no attempt was made to 
suture the very small incision in the joint capsule. 

SUBSEQUENT PRroGREss.—Traction was applied to the limb in slight abduction. 
This was maintained for three weeks, and the patient was then allowed to move 
the joint freely in bed. Cautious weight-bearing was begun in six weeks from the 
time of the operation. 

Resu.tr.—After six months the patient is walking without any limp, and the 
hip-joint shows perfect mobility without any trace of discomfort. 





Comments.—In this case, as in Case 1, the detachment of a fragment 
from the acetabular lip produced an obstacle to the concentric reposition of 
the femoral head. Owing to the position of the fragment in the depths of 
the socket, removal by open operation was essential. 
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A CASE OF PARATHYROID TUMOUR ASSOCIATED WITH 
FIBROCYSTIC DISEASE.* 


By G. GORDON-TAYLOR anp PHILIP WILES, 


MIDDLESEX HOSPITAL, LONDON, 


WITH A PATHOLOGICAL ACCOUNT 
By S. L. BAKER, 


PROFESSOR OF PATHOLOGY, UNIVERSITY OF MANCHESTER. 


ALTHOUGH the metabolic investigations of this patient are unfortunately not 
as complete as might have been wished, the case nevertheless seems worthy of 
record because of certain unusual features and because of the abundance of 
pathological material obtained. Excellent summaries of the literature are 
now available, and there does not appear to be any occasion here for an 
extensive review. 


. CLINICAL REPORT. 


L. W. was a normally developed girl aged 20: there was nothing of 
importance in her family or personal history until September, 1928, when 


she began to feel pains in her left buttock and thigh. For this she was seen 
at two hospitals, but apparently no skiagrams were taken and no abnormality 
was discovered. 

On Feb. 2, 1929, while the patient was sitting on the ‘chamber’, her left 
lower limb gave way and she fell to the ground. She was seen by Dr. Vane- 
Sutton, who found a fracture of the left femur and immediately transferred 
her to the Middlesex Hospital, where she was admitted under the care of one 
of us (G. G-T.). The limb was put up with weight extension from tibial 
screws after the method of Meurice Sinclair and good alinement was obtained. 
An X-ray now showed at the junction of the middle and upper thirds of the 
left femur an area of rarefied bone about six inches long, through the middle 
of which ran the line of fracture : the cortical bone was greatly narrowed, the 
central bone showed a mottled appearance ; the upper and lower limits of 
the diseased area were sharply demarcated from the adjacent bone (Fig. 467). 
Radiograms of the pelvis, the upper part of the right femur, and the region 
of the left knee showed no abnormality, with the exception of a doubtful 
area in the right ischium. Accordingly a diagnosis was made of ‘localized 
fibrocystic disease’. 

Rather as a matter of general interest the serum calcium and phosphorus 
were estimated and were found to be 16-9 and 4:2 mgrm. per 100 c.c. during 
the first month after her admission. At this time we were unfortunately 
unaware of the parathyroid syndrome, which had hardly been discussed in 
the English literature, and no further steps were taken at that period in 
pursuing these metabolic investigations of the case. 





* Received for publication Oct. 20, 1931. 
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By July, 1929, there was no evidence of union of the fracture, and the 
pain and tenderness in the left thigh and buttock were unabated. Skiagraphy 
showed the disease to be still demarcated abruptly, but within this zone the 
bony structure was now completely lost and definite tumour formation was 
discernible (Fig. 468). The rest of the femur showed a decrease in density, 
which at the time was interpreted as disuse atrophy. After consultation 
with colleagues the suggestion of a malignant neoplasm was mooted, and under 
these circumstances there remained no alternative but to remove the limb, 





Fia. 467. Fic. 468, 


Fias. 467, 468.—X-ray appearance of left femur on Feb, 2, 1929, and on July 3, 1929, 


which was disarticulated at the hip-joint on July 4, 1929. On Aug. 2, the 
patient was discharged to a Convalescent Home ; she subsequently returned 
to her own home walking on crutches. 

In September, 1929, our attention was drawn to a case of parathyroid 
tumour under the care of Dr. Donald Hunter at the London Hospital, and 
consequently to other cases reported on the Continent ; the patient was there- 
fore summoned again to hospital that we might reconsider or revise the original 
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diagnosis. On Oct. 3 the serum calcium was 8-2 and phosphorus 2-8 per 
100 c.c. The entire skeleton was radiographed, and in all the long bones 
there were evident changes in structure. These were most marked in the 
right tibia, where there was great thinning of the cortex, the whole central 
bone showing an even trabeculated appearance. There was general rare- 
faction of the vertebree, and in addition there were small localized areas in the 
skull and pelvis. No tenderness to pressure over bone was present, and no 
abnormal tumour was palpable in the neck. 

On Dec. 25, 1929, the patient was re-admitted to hospital with a fracture 
of the right femur and girdle pains probably due to partial collapse of the 11th 
dorsal vertebra. An X-ray of the right femur showed remarkable changes 
to have taken place during the preceding two months: the cortical bone had 
almost entirely disappeared, the neck of the femur had bent to an angle of 
less than 90°, and there was a fracture at the junction of the middle and upper 
thirds (Fig. 469). 

Although no abnormality was to be found in the neck it was decided 
to explore the latter for a parathyroid tumour, and on Jan. 9, 1930, 
the operation was performed by one of us (G. G-T.). The thyroid was 
exposed through a ‘collar’ incision and the right lobe dislocated forwards. 
On its postero-external aspect there was a tumour apparently within the 
thyroid capsule and closely resembling an adenoma of the thyroid gland. 
The thyroid tissue had been flattened out over the antero-lateral aspect of the 
tumour, which at first escaped notice when the right lobe of the thyroid was 
delivered to the surface. On subsequent inspection of this right lobe, after 
the left had been investigated, a faint sulcus was made out on the lateral 
aspect, and by careful dissection the tumour shown in Fig. 475 was separated 
and removed with very little hemorrhage. A small yellowish body behind 
the lower pole of the left lateral lobe was also ablated, and proved to be an 
enlarged parathyroid body. No other parathyroid tissue was seen on either 
side. 

On the morning of the operation the serum calcium was 11-6 mgrm., and 
on the following morning it was 10-9 mgrm. and there were signs of neuro- 
muscular irritability. Chvostek’s sign was positive, there was a moderate 
degree of carpal spasm with flexion of the wrist, and some anesthesia of the 
fingers and toes. On the second day following operation the calcium figure 
was 10-5; in addition nausea and diarrhoea were present. On the third 
day there was an onset of violent tetany, which was only relieved by the 
intravenous injection of 10 c.c. of 1 per cent calcium chloride and 100 units 
of parathormone ; ‘calcium lactate by the mouth had completely failed. 
Arrest of the tetany came within ten minutes of the injection, but was followed 
by an agonizing attack of pain resembling renal colic, for which morphia had 
to be given. During the ensuing nine days the calcium fell steadily to a 
lowest figure of 9-1, and this period was spent in a condition of tetany of greater 
or lesser degree despite the exhibition of calcium lactate administered by the 
mouth. On four occasions there were exacerbations sufficiently severe to 
require intravenous medication ; half the original dosage was given. On the 
twelfth day occurred a further attack of exceedingly severe tetany, and the 
original dosage of parathormone was again given; this was followed by another 
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attack of colic. Thereafter the condition steadily improved, and in about three 
weeks the patient was able to sew and use the hands quite freely. Chvostek’s 
sign, however, remained positive in a slight degree for about six months. 

In September, 1980, the fracture of the right femur had united and she 
returned home wearing a walking caliper. She took a high calcium diet and 
made steady improvement, and in the summer of 19381 the caliper was omitted 





Fig. 469. Fia. 470. 


Fics. 469, 470.—X-ray appearance of right femur on Jan. 6, 1930, and Sept. 9, 1931, 


and she was able to walk with the aid of crutches. In September, 1931, the 
whole skeleton was again X-rayed. These radiograms show a general increase 
in the density of bone and disappearance of the localized areas of disease. 
Cortical bone throughout is thickened (Fig. 470) and there is some return of 
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Fic. 471.—The femur, patella, tibia, and fibula. 
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the normal medullary structure. The latter is most marked in the meta- 
carpals and phalanges, which were comparatively slightly affected in the 


first place and are now practically normal, - 


thereby giving hope that in the fullness of 
time there may perhaps be a return of the 
whole skeleton to a normal structure. 


PATHOLOGICAL ANATOMY. 
(Proressor S. L. BAKER.) 


1. The Bones.—The specimen consisted 
of the left femur, patella, tibia, and fibula. 
The upper part of the shaft of the femur 
at the site of the original fracture was 
distended by a large fusiform tumour-like 
mass which interrupted the continuity of 
the bone. All the bones in the specimen 
were found to be so soft that it was 
possible to cut the latter down with a 
knife. On bisection the appearances were 
as shown in Fig. 471. 

In addition to the mass in the femur, 
there are several similar red cystic masses 
in the tibia, and in the lower end of the 
fibula and in the patella are smaller reddish 
areas without cysts. 

Apart from these masses of red tissue, 
there is an extreme general atrophy of the 
bony structure. This is best appreciated 
by a close inspection of the lower part of 
the shafts of the femur and tibia, where 
there is no sign of red tissue, and where 
so little bone is present that the compact 
cortex is represented by only a few trabe- 
cule beneath the periosteum ; these can be 
squeezed in by moderate pressure between 
the finger and thumb. There is no visible 
replacement of structure by fibrous tissue, 
and there are no cysts other than those in 
the tumour-like masses. 

Microscopical Examination.—The micro- 
scopic picture varies according to the site 
examined: a definite histology will be 
found to characterize the various areas of 
naked-eye pathological change. Sections 
were made of the following portions of the 
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Fic. 472.—Low-power view of a section 
taken from the middle of the neck of the 
femur. This shows. atrophic bony trabe- 
cule and fatty marrow in the upper part: 
in the lower portion the trabecule are 
clothed. by spindle-cell tissue, and both 
osteoclastic destruction and new bone 
formation are in progress. There is 
also blood-forming marrow tissue lying 
between the fat cells. 


material: (1) Cancellous bone with pale fatty marrow; (2) Rather ill- 


defined streaks of pinkish tissue (seen best in Fig. 471 in the cortical part 
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of the shaft of the femur in its middle third below the site of the tumour) ; 
(3) Red cystic masses; and (4) Smaller reddish areas without cysts, such 
as that seen in the patella. 

Fig. 472 shows a low-power view (2-in. obj.) of a section taken from the 
central portion of the neck of the femur about one inch from the articular 
surface at a point where pale fatty marrow (1) gives place to an ill-defined 
pinkish tissue (this is hardly visible in Fig. 471. In the upper part of 
the figure are seen very thin but otherwise apparently normal bony trabecule 
separated by fatty marrow. Towards the centre of the field the trabeculze 
become thicker and more irregular in shape, and each is surrounded by a 
sheath of spindle-cell tissue. Numerous osteoclasts can be seen in relation 
to the bony surfaces, some in groups situated in large irregular lacunz, such 
as are visible in the lower right-hand corner of Fig. 472. This lacunar 
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Fic, 473.—High-power view of the same region as that seen in the lower part of Fig. 472, 
showing the formation of new osteoid zones on the surface of calcified trabecule. Lacunar 
resorption of bone at adjacent spots on the same trabecule. 


resorption of the bone is occurring here mainly on one side (right in Fig. 472) 
of the trabecule ; on the opposite side most of the trabecule show newly- 
formed osteoid zones. In the marrow spaces there are also signs of activity, 
collections of blood-forming cells being interspersed among the fat globules. 
It is this red marrow formation which is mainly responsible for the pale- 
pinkish appearance visible to the naked eye. 

Fig. 473 shows, under a higher power, a few trabecule in the same region 
as the lower part of Fig. 472. At this spot fresh osteoid tissue is being 
deposited on the surface of the older calcified (darker staining) bone through 
the agency of rows of osteoblasts, many of which appear columnar in 
shape, owing to the obliquity of ,the plane of section. At an adjacent 
spot on the same trabecula a line of osteoclasts lying in a shallow lacuna is 
engaged in the process of erosion. In the upper part of the figure the marrow 
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space shows a few oval fat cells surrounded by blood-forming marrow: in 
the remainder of the field the marrow space is occupied by a spindie-celled 
connective tissue. 

The red cystic masses (3) are composed of spindle-celled connective tissue 
containing numerous multinucleated osteoclasts. Most of the cysts contain 























Fic. 474.—-Low-power view of an area of pink tissue in the patella, Multinucleated 
osteoclasts (black spots) scattered about in spindle-cell tissue. 


red blood-cells ; some contain a clear fluid, possibly serum, which is seen in 
sections as a faintly eosinophil hyaline material. Trabecule, of which some 
are calcified and others mainly osteoid, extend in an irregular and frag- 
mentary manner into the spindle-cell tissue. Apart from the cyst formation 
and occasional foci of closely packed osteoclasts, the appearances are much 
the same as those seen in Fig. 474. 
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Fig. 474 shows a low-power (2-in. obj.) drawing of a small reddish non- 
cystic area in the patella. At the top of the figure is the periosteal surface ; 
under this is a rounded mass composed of spindle-celled connective tissue in 
which are lying numerous osteoclasts which appear as irregular black spots. 
Within this mass are no calcified bony trabecule, but a few irregular strands 
and rounded masses of osteoid tissue. These show no definite lamellar 
structure and their fibres are irregularly arranged. Small areas of obviously 
coarse-fibred osteoid tissue are being formed in some parts of the spindle- 
celled matrix, but this feature is not well shown in Fig. 474. The field around 
this cellular mass is occupied by bony trabecule which stain a deep slate- 
blue with iron hematoxylin and appear to be well calcified. 

In short, the histological features of these bones exhibit a general atrophy 
of bony tissue, much of which appears to be in a quiescent state, with thin 


Oi 


Fic. 475.—The parathyroid tumour, sectional and external views. Below, an apparently 
normal parathyroid removed at the same time. 


trabeculae separated by fatty marrow. In places an active process is at work 
and the trabecule are clothed by a spindle-cell and osteoclast tissue ; here 
both lacunar resorption and new bone formation are proceeding on an 
extensive scale, but if one is to judge from the results, the process of 
resorption finally gets the upper hand. In addition to this are the areas of 
osteoclast and spindle-cell tissue, often cystic. In most of these there are 
few, if any, calcified trabecule left, but there is still an attempt at bone 
formation which results m the production of small irregular patches of coarse- 
fibred osteoid tissue. 

With regard to the amount of calcium salts present in the apparently 
well-calcified trabeculae, it seems impossible to assess this by histological 
means. They certainly contained sufficient calcium to prevent the cutting 
of sections without some decalcification, but in most areas only a com- 
paratively short decalcification in Miiller’s fluid was required. This easy 
decalcification may depend on the scantiness and fineness of the trabecule 
rather than upon their calcium content. 
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2. The Parathyroid Tumour.—The naked-eye appearance of the specimen 
is well shown in Fig. 475, which also shows an apparently normal parathyroid 
removed at the same time. The cut surface of the tumour had a yellowish 
appearance and showed many small rounded and larger slit-like spaces. Many 
of these were vascular, some apparently cystic. 

Fig. 476 gives a good picture of the cellular structure of the tumour on 
the left hand and of the normal parathyroid on the right. The cells of 
the growth were arranged in a continuous compact mass only broken by 
numerous thin-walled vessels and some small cystic spaces, so that the 
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Fic. 476.—High-power view of a small area of the parathyroid tumour (left) and of 
a normal parathyroid (right). ’ 


tumour did not show the lobulated arrangement of the normal gland. Apart 
from this point, there is very little deviation from the normal structure, 
and the histological appearance is certainly compatible with a condition of 
hyperfunction. 

From the point of view of its pathological anatomy this case presents 
several interesting features :--- 

a. Although classified as fibrocystic disease, the specimen shows no naked- 
eye evidence of any filling up of the marrow spaces by fibrous tissue, and cysts 
are found only in association with the tumour-like masses. 

b. These tumour-like masses form a prominent feature of the specimen 
and might be mistaken for tumour deposits, but both their histological appear- 
ances and the other features of the case suffice to contradict this impression. 
There is little doubt that such masses merely represent an exaggeration and 
persistence of the active spindle-cell and osteoclast tissue which, as has been 
seen, covers the trabecule in certain areas ; this tissue again appears to result 
from a hyperactivity of the processes which are normally involved in the 
destruction and remodelling of the bones. 
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c. The patchy nature of these areas of activity is a striking feature. The 
histological appearances in the neck of the femur (see Fig. 472) suggest that 
a zone of. activity may travel through the bone, leaving in its wake an 
atrophied but quiescent bony structure. What factors determine these local 
activities ? We know so little of the chemical and other factors which control 
bone formation and destruction that it appears impossible at the present 
time to offer any detailed explanation of the processes involved. Certain 
features of this case give a suggestion that minor injuries may play a part 
in determining the development of some of the areas of red tissue. Some- 
what below the middle of the shaft of the tibia (see Fig. 471) two elongated 
tracks of pink tissue extend inwards at right angles to the cortex; these 
correspond to the site of insertion of the screws used in extending the limb. 
This injury has evidently determined the focal development of osteoclastic 
tissue. 


COMMENT. 


It is most unfortunate that we have no record of the blood content 
immediately after the exarticulation of the left lower limb, but it might be 
reasonably expected that calcium mobilization would be temporarily much 


» 


TABLE SHOWING CALCIUM AND PHOSPHORUS BLOOD-COUNT OF L.W.* 





PHOS- ALKALI 
PHORUS | RESERVE 


| CALCIUM | REMARKS 








2.2.29 ' | Fracture of left femur 
3.2.29 | 3-0 
17.2.29 4-2 
4.7.29 ; o— Amputation of left lower limb 

4.10.29 : | 2-8 
8.1.30 6 | 33 
9.1.30 “{ 2°5 Removal of parathyroid tumour 
10.1.30 5 | 28 Neuromuscular irritability 
11.1.30 1 | 29 a " 

12.1.30 2-7 Onset of definite tetany. (CaCl,.) 
13.1.30 95 | 2-4 Tetany 

14.1.30 94 | 31 et 

15.1.30 3°7 57- : 

25.1.30 96 | 39 Chvostek’s sign positive 
30.1.30 | 39 Bt ne “3 
18.2.30 9D | a bbe) US 
16.7.30 | i. a vi 
17.9.30 | Bl Chvostek’s sign negative 
9.9.31 | 0 | 29 * a ¥“ 














* A normal hospital or home diet was being taken. 


reduced on removal of the major site of bone absorption and that conse- 
quently the serum level would be lowered. There is this curious discrepancy 
in the figures given in the table, that, whereas the calcium content of the blood 
was high in February, 1929, at the time when extensive changes were going 
on in the left femur following its fracture, nevertheless in October, 1929, when 
X rays demonstrated considerable progression of the disease, the blood 
calcium was only 8-2, and in January, 1930, when there was undoubted and 
rapid absorption, the blood calcium was only 11-6. 
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Administration of parathyroid hormone is followed by a complicated and 
as yet imperfectly understood series of physiological phenomena. Of these 
the more outstanding-are a fall in serum phosphorus and rise in calcium, an 
increase in urinary output of calcium and phosphorus, and a decrease in the 
calcium content of the skeleton. The generally accepted theory of hyper- 
parathyroidism suggests that when an excess of the hormone is in circulation 
calcium is mobilized from the skeleton, passes to the blood, where its normal 
level is raised, and is thence excreted from the system. 

The second point which requires explanation is the onset of tetany when 
the serum calcium stood at 9-9 mgrm. per 100 c.c. Salvesen! states, ‘‘ There 
is one characteristic feature of the tetany of parathyroid origin; the blood 
calcium is always below a critical level, which in dogs and human beings is 
about 7 mgrm. per 100 c.c. of plasma against the normal of 10 mgrm, All 
kinds of tetany with normal blood calcium can therefore be excluded as being 
caused by parathyroid insufficiency.” Van Slyke appears to agree with this 
statement, which may be taken as representing the popular view. 

Calcium is present in serum probably in three different fractions. In 
normal adult serum the total calcium content is given by Peters and Van 
Slyke? as 9-0-11-5 mgrm. per 100 c.c., and as estimated in our own hospital 
it is usually about 10-0 mgrm. Of this total about 4 mgrm. are in combination 
with protein and have no physiological function in our present condition ; 
the rest is diffusible, and of this about 2-5 mgrm. are in ordinary solution as 
ionized calcium, the balance being held in solution by an unknown factor in 
some way related to the parathyroid hormone; this last quantity may or 
may not be ionized. The level of diffusible calcium also varies considerably 
with that of phosphorus. Consequently the significance of serum calcium 
estimations cannot be interpreted without knowledge of the phosphorus and 
protein levels. In this -patient there is no reason to believe there was any 
gross renal damage since there was never more than a very faint trace of 
albumin in the urine. The phosphorus determinations were constantly rather 
low and would tend to cause reciprocally higher calcium values. It may be 
taken, therefore, that the total calcium values give in this case a fair indica- 
tion of the diffusible or active calcium. 

Had the calcium been greatly raised for a considerable period and then 
fallen rapidly to a much lower level, the tetany might be explained on a basis 
of altered tolerance. However, it fell only from 11-6 to 9-9 mgrm., so such 
an argument can here hardly be valid. In this connection Gold’s case® affords 
an interesting comparison; removal of a parathyroid tumour was followed 
by a fall of serum calcium from 13-1 to 9-9 mgrm., and at no time was there 
any suggestion of tetany. ; 

On the other hand Bulger* and his co-workers have reported a case 
similar to our own. Before removal of a parathyroid tumour the serum 
calcium stood at 16-4 mgrm.; on the fourth day after operation it was 11-3 
and there were signs of neuromuscular irritability ; on the seventh day it was 
10-8 and there was obvious tetany. During the following fortnight the 
calcium varied between 4:1 and 5-5, and very large doses of parathormone 
and of calcium lactate by the mouth were given without any relief of sym- 
ptoms, which became almost unbearable. On the twelfth day calcium 
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chloride was given intravenously and a gradual clinical improvement imme- 
diately started, so that in twenty-four hours the patient was almost symptom- 
free. The serum calcium, however, rose slowly, and a week later it was 7-1. 
Here, as in our own case, tetany bore little relation to the serum calcium 
level, and was relieved by calcium chloride and not by calcium lactate, 
although Bulger was able to show that much of the latter was absorbed. 
Tetany may occur in a variety of conditions, which fall into two groups. 
In the one category, which includes hypoparathyroidism, osteomalacia, and 
infantile rickets, there is usually a low serum calcium. The other group 
comprises hyperventilation, loss of hydrochloric acid from vomiting, etc. ; 
here the blood calcium is normal, but there is a measurable alkalemia. In 
both types of case the tetany has a considerable clinical similarity, and yet 
to each is ascribed a separate pathogeny—thus the low calcium content on 
the one hand or the more alkaline blood on the other acts directly on nerve- 
fibres or their end-plates and increases their excitability. As a corollary of 
this it has been suggested that the injection of calcium chloride produces an 
acidemia which neutralizes the existing action of a low calcium and inhibits 
tetany—surely rather a far-fetched argument. 
Our own case and that of Bulger* show that total serum-calcium estima- 

tions, and probably also diffusible calcium estimations, may give but little 
“information about the clinical condition of the patient, may be no guide to 
the rate of skeletal destruction, and may give no warning of the approach of 
tetany. It may be that an additional factor, at present undiscovered, must 
be introduced to account for the apparent dissimilarity in the etiology of 
these types of tetany. 


Our thanks are due to the Directors of the Bland-Sutton Institute of 
Pathology and of the Courtauld Institute of Biochemistry, Middlesex Hospital, 
for their advice and criticism, and to Mr. Thornton Shiells and Mr. W. Pilgrim 
for the drawings which illustrate the paper. 


REFERENCES. 
1 SALVESEN, H. A., Acta Med. Scand., 1930, Ixxiii, 511. 
2 PETERS and VAN SLYKE, Quantitative Clinical Chemisiry, 1931. New York. 
3 GoLp, E., Mitteil a. d. Grenzgeb. d. Med. u. Chir., 1928, xli, 63. 
4 Buucer, H. A., Dixon, H. H., Barr, D. P., and Scurecarpus, O., Jour. Clin. Invest., 
1930, ix, 148. 











IN GALL-BLADDER ~ 619 





ANAEROBIC INFECTIONS 





THE INCIDENCE OF ANAEROBIC INFECTIONS IN 
THE GALL-BLADDER. 


By G. GORDON-TAYLOR, 


SURGEON TO THE MIDDLESEX HOSPITAL, LONDON ; 


AND LIONEL E. H. WHITBY, 


BACTERIOLOGIST TO THE MIDDLESEX HOSPITAL, LONDON, 




















In a former paper! (1930) reporting a bacteriological study of the material 
from fifty consecutive cases of cholecystectomy, prominence was given to the 
frequency with which B. welchii can be cultivated from the biliary passages. 
Examination of a further fifty cases has confirmed this, and it is noticeable 
that when using a medium favourable to anaerobes other workers have culti- 
vated B. welchii from a fair proportion of cases. Thus Williams and McLachlan? 
(1930) obtained B. welchii from some part of the biliary passages in 6 out of 
97 cases of acute and chronic cholecystitis. The assessment of the significance 
of anaerobic infection as a primary causal factor in lithiasis must be as specu- 
lative as is the assessment of the part played by other bacteria. But, as was 
emphasized in the previous series, and as has been stressed by Williams and 
McLachlan, the overwhelming frequency of undoubted intestinal bacteria, 
of which B. welchii is one, definitely indicates that the intestine is the com- 
monest source of gall-bladder infection, be that infection -a primary or a 
secondary lithogenic factor. This view is opposed to that of Rosenow® (1916) 
and of Wilkie* (1928). 

There can be no doubt that modern investigators are much more thorough 
in their technique than were the earlier workers. The latter concentrated 
their attention mainly on the fluid contents of the gall-bladder and thus 
missed a large number of infections. It is, therefore, useless to compare the 
statistical studies of recent times with those of the past century. The 
publication of this second series of fifty cases may emphasize the necessity 
for routine anaerobic cultures in any investigation of gall-bladder infection. 

Technique.—Fresh material only has been used. Gall-bladders which 
have been removed more than two hours before receipt in the laboratory have 
been regarded as unsuitable. The gall-bladder has been received in the 
laboratory wrapped in sterile gauze. 

Primary cultivations have been made in glucose-broth, meat-broth, 
litmus-milk, and on ordinary agar, as follows :— ; 

Bile.—The external surface of the gall-bladder was seared and the fluid 
contents removed by puncture with a Pasteur pipette. 

Gall-bladder Wall.—After dissecting off any fat and peritoneal covering 
(if practicable) a large piece of the underlying tissue, including the mucous 
membrane, was excised, washed in saline, and implanted. 


Stones.—These were washed in running water for twenty-four hours, 
40 
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soaked in 5 per cent phenol for half an hour, transferred to alcohol for a few 
minutes, and then flamed. The whole stone was then incubated in meat- 
broth for forty-eight hours, and if growth occurred the sterilizing process was 
repeated. If sterile, the stones were crushed and implanted. In a few cases 
with soft stones it was found impossible to sterilize the external surface, but 
it was presumed that the process of washing had removed any contaminat- 
ing bile. 

Type of Material—vTen specimens were from acute cases with a frankly 
congested, hemorrhagic, and sometimes gangrenous gall-bladder. The bacterio- 
logical findings in these cases are starred in the table. B.welchii was present 
in five of these (three in pure culture). Two cases which had the so-called 
‘Persian carpet appearance’ (see the illustration, Gould and Whitby, 1927°) 
contained, not B. welchii, but B. coli in pure culture. 


BACTERIA. ISOLATED FROM GALL-BLADDER WALL, FROM BILE, 
AND FROM STONES. 
CASES. ANALYSIS. 


All three infected ow 2 enterococcus ; 1 B. welchii*; 1 Sta. albus; 3 
mixed (B. coli* and B. welchii, Str. viridans and 
B. lactis aerogenes, B. coli* and enterococcus and 
B. welchii). 

Wall only ee os 7 B. coli (4*); 2 B. welchii* ; 2 enterococcus; 1 
Sta. albus; 8 mixed (2 B. coli and B. welchii, 2 
enterococcus and B. welchii, 3 enterococcus and 
B. coli, 1 B. coli* and Str. viridans). 

Wall and bile only io oe 1 enterococcus ; 3 Sta. aureus ; 1 B. paratyphosus B ; 
2 mixed (2 B. coli and enterococcus). 

Stones only... . 1 B. welchii; 1 Sta. aureus; 1 mixed (B. coli and 
Sta. albus). 

All three sterile .. - 18 


50 * Acute cases. 


Incidence of various organisms in 50 cases, including mixed infections: B. welchii 10; 
B. coli 18; enterococcus 13; Sta. aureus 4; Sta. albus 3; Str. viridans 2; B. paratyphosus B 
1; B. lactis aerogenes 1. 


No cases of strawberry gall-bladder are included. Many specimens 
showed evidence of recent inflammation, and two, both infected, were of 
mucocele of the gall-bladder. Of the 13 sterile cases, 11 were small thick- 
ened gall-bladders with a few stones, but 2 were of the type which a naked- 
eye examination would have suggested as being probably infected. 


COMMENTS. 


The incidence of B. welchii in this series is 10 out of 50, and in the first 
series was 9 out of the same number. These figures are considerably higher 
than those of other workers. There is no doubt that a deep tube of litmus- 
milk is the most sensitive medium for detecting this organism. Undoubted 
intestinal bacteria were present in 31 cases. Of the balance of 6 positive 
cases, 4 were Sta. aureus and 2 Sta. albus. Both these organisms may be 
found in feces from time to time. In the two cases where Str. viridans was 
found it was associated with intestinal bacteria. One case of B. paratyphosus B 
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was found in this series, and one in the previous fifty cases. Thus it is clearly 
evident that intestinal bacteria are those most frequently found in gall-bladder 
infections. 

The constancy of intramural infection as compared with other parts of 


the biliary system is agreed by all modern workers, but it is doubtful whether | 


experimental work on animals has as yet proved either the true pathological 
process in cholecystitis or the exact route by which infection, primary or 
secondary, finds its way to the gall-bladder. It is necessarily difficult to 
reproduce human conditions in animals, which have different habits, diet, 
and posture, as well as relatively uncomplicated lives. 


One of us (L. E. H. W.) is indebted to the Medical Research Council for 
a grant for the performance of this work. 
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FURTHER STUDIES IN INTRAVENOUS PYELOGRAPHY. 
By R. J. WILLAN, M.V.O., 


HONORARY SURGEON, ROYAL VICTORIA INFIRMARY, NEWCASTLE-UPON-TYNE, 


AND JAMES H. SAINT, 


SURGICAL REGISTRAR, ROYAL VICTORIA INFIRMARY, NEWCASTLE-UPON-TYNE ; 
LATE FELLOW IN SURGERY, MAYO CLINIC, ROCHESTER, MINNESOTA, U.S.A. 


THE object of these studies was to investigate further the advantages and 
limitations of intravenous pyelography with uroselectan. One of us (R. J. W.?*) 
has already recorded his earliest experiences. We feel that the selected cases 
described below may be deemed of sufficient interest to be worthy of record 
in view of the facts that intravenous pyelography is still in its infancy and 
that only by the accumulation and consideration of recorded experience can 
the true value of this new method of diagnosis be properly assessed. 


HISTORY. 


It may be of interest to survey briefly the history of the attempts that 
have been made to delineate the outline of the interior of the urinary tract 


with media opaque to the X rays, at first by the injection of such substances 
through the ureter catheter, and more recently by virtue of their excretion 
by the kidneys following intravenous or oral administration. 

Voelcker and Lichtenberg!* in 1906 were the first to report on the use of 
such a substance, introducing colloidal silver into the renal pelvis through 
the ureter catheter, thus giving to urology the science and art of pyelography. 
They found that this substance, in addition to being expensive, gave rise to 
unpleasant, and at times alarming, constitutional reactions. But despite its 
use for some years by one of us (R. J. W.) no untoward effects have ever been 
experienced. 

Kelly and Lewis’ in 1913 were the first to suggest the use of a halogen 
compound, and recommended silver iodide emulsion, claiming that, in addition 
to being less irritating and safer than the colloidal silver, it was also much 
cleaner to work with. 

Braasch and Mann,? working at the Mayo Clinic in 1916, demonstrated 
that many silver compounds, when retained in the pelvis of the kidney or 
injected under pressure, produced areas of cortical necrosis. Other reports 
by Praetorius!? (1919), Schiissler!4 (1920), and Barreau! (1921) have confirmed 
the opinion of Braasch and Mann in pointing out the danger and unsuitability 
of injecting silver compounds into the renal pelvis. 

Burns,? of the Johns Hopkins Hospital, in 1915 reported satisfactory 
results with thorium nitrate, the aqueous solution being neutralized by sodium 
hydroxide in the presence of a sufficient amount of sodium citrate to prevent 
the precipitation of the thorium. Latert he made an extensive report on 
his further investigations regarding the use of this medium, which gained 
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considerable popularity until Cameron® in 1918 published his paper on pye- 
lography with the iodides of potassium and sodium as his media. He pointed 
out that the thorium nitrate solution was expensive, had to be prepared with 
care, and that times «rose when it was difficult to obtain. 


Weld,18 in the same year, suggested the use of sodium bromide, claiming | 


that this solution possessed all the properties of the ideal pyelographic medium, 
ie., it lacks toxicity, is non-irritating, easily obtainable and sterilized, keeps 
well under all conditions, and is reasonable in cost. The introduction of these 
two substances, sodium iodide and sodium bromide, formed an important 
step in the development of pyelography, as shown by the fact that they have 
been used almost exclusively by urologists since their introduction. While 
working on the toxicity of pyelographic media, Weld? found that intravenous 
administration of as much as 50 c.c. of a 25 per cent solution of sodium 
bromide to a dog weighing 6 kilo. produced no toxic effects, the experiment 
proving the remarkable lack of toxicity of this substance. At the same time 
he reported a death following the use of thorium nitrate, the substance 
introduced by Burns. 

Osborne, Sutherland, Scholl, and Rowntree,! in 1923, took advantage of 
two facts, the first that sodium iodide is normally excreted by the kidneys, 
the second that at that particular time this substance was being given intra- 
venously in large doses to patients at the Mayo Clinic for the study of the 
therapeutics and pharmacology of the iodides. Where they found no idio- 
syncrasy to these compounds they injected intravenously 5 to 20 grm. of a 
10 per cent solution of sodium iodide; and afterwards took X-rays of the 
urinary tract. They found that the bladder showed up satisfactorily in 
nearly every case, and got fair X-ray shadows of the kidneys and ureters in 
half the cases. They carried their investigations a step further, and found 
that after oral administration of the halogen compound they obtained satis- 
factory radiograms in half their cases. This work, then, marked the beginning 
of pyelography following the intravenous administration of a substance 
opaque to the X rays and the introduction of an important new chapter on 
the history of the diagnosis of disease of the urinary tract. 

There began to appear in the literature the results of the efforts of 
workers to perfect this easy method of obtaining an outline of the urinary 
tract, a method needing only the knowledge of venepuncture and obviating 
the necessity of the cystoscope, an instrument whose use will always remain 
in the hands of a select few. 

Volkmann!’ in 1924 tried the effects of many preparations, but with 
unsatisfactory results. 

The next worker to publish results showing a distinct advance on this 
new method of pyelography was Roseno,!® who used sodium iodide and urea 
as his medium, giving it the name of ‘pyelognost’. After experimenting on 
dogs with this new substance he gave it to patients, and obtained pyelograms 
in eighty cases. The disadvantage of this medium lies in the large dosage 
necessary, rendering a constitutional reaction likely in a certain number of 
cases. 

Ziegler and Kohler,?* in 1930, tried to obviate the effects of intravenous 
administration of Roseno’s medium by giving it orally, but they obtained 
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their pyelograms only after compression of the ureters with an abdominal 
pad for some time, a factor which might well lead to misrepresentation of the 
true state of the interior of the renal pelvis and calices. 

The most recent advances on this aspect of urological diagnosis are 
associated with the names of Swick,!> von Lichtenberg,!® Binz, and Rath. 
Binz, a pupil of the celebrated Ehrlich, working with Rath in Berlin on 
organic compounds of iodine, produced a substance belonging to the pyridine 
group and gave it the name of ‘selectan-neutral’. This was originally 
intended to show on the X-ray film the outline of the gall-bladder after the 
medium had been administered intravenously, but that viscus failed to show, 
and instead a shadow of the renal pelvis and ureter appeared, of sufficient 
clarity to justify and inspire further work along these lines. Selectan-neutral 
itself was not very satisfactory as it was somewhat uncertain, and mild 
reactions sometimes followed its use. Eventually ‘uroselectan’ was produced 
from selectan-neutral by substituting sodium-glycin in place of a methyl 
group. It was first introduced by von Lichtenberg and Swick at the General 
Meeting of the German Society of Urology held at Munich in 1929. We see 
that its appearance was the result of the patient investigations of many 
workers extending over a number of years, and not the sudden inspiration 
of genius. 

The first cases in this country were reported by Kidd® in March, 1930, 
to be followed soon afterwards by those of Heritage and Ward.® 

Since then another—and simpler—substance has appeared on the market, 
namely ‘abrodil’, made by Bayer. It has the advantage of containing a 
higher percentage of organically combined iodine than uroselectan, so that 
a smaller quantity can be used ; it is also more soluble in water. Both are 
innocuous, although Whorlow” says that he has seen a case of ulceration of 
the arm following the intravenous injection of uroselectan, apparently due to 
extravasation of the substance into the tissues around the vein. In our 
experience we have never seen a single untoward reaction, either general or 
local, follow the injection of uroselectan or abrodil. 


CASE REPORTS. 


We have now used uroselectan in the investigation of many cases with 
symptoms referable to the urinary tract, and from these we have selected 
six as being of particular interest. In the descriptions of them appended 
below we have used the terms ‘ureter catheter pyelography’ and ‘intravenous 
pyelography’, both of which phrases are more convenient and less verbose 
than ‘pyelography by injection of opaque medium through the ureter catheter’ 
and ‘pyelography following the intravenous administration of uroselectan’. 

For the intravenous pyelography in this series of cases we used only 
uroselectan, manufactured by the firm of Schering-Kalbaum, of Berlin, while 
for the ureter catheter pyelograms sodium iodide (134 per cent) was the 
medium injected. 

Case 1.—E. G., male, age 67. Admitted on Feb. 17, 1931. 

History.—During the past three years intermittent attacks of pain beginning 


in the right posterior renal area and radiating round the loin into the iliac fossa. 
Hematuria was noticed first six months previously, and continued intermittently 
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up to the time of admission ; sometimes associated with the pain mentioned above, 
at other times painless. He had occasional nocturnal frequency during the previous 
three years. There were no symptoms of uremia. 

On ExXAmINaTIoNn.—General condition fair, right kidney tender, enlarged, 
nodular, and moving with respiration. Urine: microscopic blood. 





Fic. 477.—Case 1. Uroselectan pyelogram. Fic. 478.—Case 1. Ureter catheter pyelogram, 


X-ray of Urinary Tract——Nothing abnormal noted. 

Cystoscopy.—Showed_ ulceration around the internal meatus; the ureteric 
orifices were normal, but they could not be catheterized on this occasion. 

Uroselectan Pyelogram (Fig. 477) showed :— 

Left side—Pelvis enlarged, middle and lower calices normal and well filled. 
Upper calix gives a fainter shadow but does not suggest a filling defect. 

Right side.—No shadow. 

Ureter Catheter Pyelogram (Fig. 478) showed :— 

Left side——Normal. 

Right side—The lower and middle calices are 
represented by indefinite shadows. The upper calix 
is distorted and displaced downwards. The upper 
third of the ureter is displaced inwards, while the 
pelvis is displaced upwards. 

D1aGnosis.—Neoplasm of the lower pole of the 
right kidney. 

OPERATION (Feb. 23).—Enlarged right kidney 
removed. Shown on section in Fig. 479. 

PATHOLOGICAL DIAGNOosIs.—Hypernephroma of 
lower pole of the kidney. 


Comment.—Taking the clinical evidence of 
this case and the uroselectan pyelogram alone, 
the conclusion was fairly obvious that we were 
dealing with a pathological right kidney, but 
beyond that it was impossible to go. A pyelo- 
gram following cystoscopy was necessary to make 4... 479 case 1. Portion of 
the diagnosis definite. removed kidney, 





Case 2.—S. W., age 50. Admitted on March 3, 1931. 

History.—Urinary symptoms for twelve months previously. Pain in inter- 
mittent attacks beginning in the right posterior renal area, radiating round the loin 
into the iliac fossa, but of no great severity. Nocturnal frequency to a moderate 
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extent, one to three times. She had noticed for a long time that her urine contained 
a deposit on standing. No hematuria. 
On EXAMINATION.—General condition good, right kidney palpable on inspiration, 
not definitely enlarged ; no tenderness or fixity. Urine contained microscopic pus. 
X-ray of Urinary Tract.—Nothing abnormal noted. 
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: Fic, 480.—Case 2. Ureter catheter pyelogram. Fic. 481.—Case 2. Uroselectan pyelogram. 


Cystoscopy.—Sacculation marked behind right ureteric orifice and also on the 
left wall of the bladder. Both ureteric orifices were normal in appearance ; both 
sides were catheterized. 

Ureter Catheter Pyelogram (Fig. 480) showed :— 

Left side.—Calices elongated but not pathological. 

Right side.—Pelvis dilated ; lower calices have filled, but the movement of the 
patient gives them a blurred outline. The middle 
and upper calices not filled. 

Uroselectan Pyelogram (Fig. 481) showed :— 

Left side—Normal. 

Right side.—Marked dilatation of all calices and 
pelvis. 

D1acnosts.—Hydronephrosis. 

OPERATION (March 15).—Right kidney exposed. 
Hydronephrotic ; aberrant vessel passing across the 
lower part of the renal pelvis into the lower pole and 
constricting the ureter. Nephrectomy performed. 
Specimen shown on section in Fig. 482. 


Comment.—This case provides an interesting 
contrast to the one above, for on the use of uro- 
selectan depended the final and correct diagnosis, 
whereas in Case 1 ureter catheter pyelography 
was found necessary for an accurate diagnosis. 

en:S Oe e Leen ot hydronephrosis could be suspected from 

removed kidney. the pyelogram following cystoscopy, yet the 

absence of the middle and upper calices brought 

the possibility of neoplasm into one’s mind. All the dilated calices showed 

up so beautifully in the uroselectan pyelogram that the diagnosis then became 
obvious. 
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Case 3.—A. M., female, age 27. Admitted on March 2, 1931. 

History.—Troubled for previous six months with an aching pain in the right 
posterior renal area : no radiation, pain worse on prolonged standing or after exercise. 
Heematuria on several occasions when pain had been more severe than usual. Blood 
was mixed with the urine. There was no frequency. 





Fic. 483.—Case 3. Ureter catheter pyelogram. Fic. 484.—Case 3. Uroselectan pyelogram. 


On ExAmINATiIon.—General condition good. Enlarged smooth lower pole of 
right kidney palpable on inspiration. 

X-ray of Urinary Tract.—On the right side is a dense shadow in the position of 
the renal pelvis suggestive of calculus. 

Cystoscopy.—Bladder normal, both sides catheterized. 

Ureter Catheter Pyelogram (Fig. 483) showed :— 

Left side.—Calices normal though elongated. 
Kidney evidently enlarged. 

Right side—About Half an inch lateral to the 
shadow of the calculus and on a line with it is a 
circular opacity about 1} in. in diameter, evidently 
a dilated middle calix. 

Uroselectan Pyelogram (Fig. 484) showed :— 

Left side—Normal. 

Right side-—Many dilated calices both above and 
below the shadow of the stone characteristic of 
hydronephrosis. 

Dracnosis.—Calculous hydronephrosis. 

OpERATION.—Right kidney exposed; enlarged 
and covered with cysts of varying size, the diagnosis 
of congenital cystic kidney being made. In addition 
to this a hydronephrosis was also present, the stone 
causing it being felt in the pelvis. Removal of stone 
by incision of the renal pelvis (Fig. 485). 





Comment.—In this case, as in the last, uro- Fie. 456d: 
selectan again gave us much more valuable Stone removed. 
information than the ureter catheter pyelography. 

It would seem that the filling of only one of the dilated calices might be 
explained by a ball-valve action of the calculus acting under the pressure of 
the medium injected through the ureteric catheter and blocking the mouths 
of the other calices. The uroselectan, however, reaching the pelvis by way 
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of the renal parenchyma, found its exit into the ureter blocked by the stone, 
and this no doubt accounts for the good density of the shadows. It is so 
well known that an obstruction to the flow of the uroselectan down the 
ureter often leads to a shadow of increased density in the calices and pelvis 
that the ureters are sometimes compressed as they pass over the pelvic brim 
through the medium of a pneumatic bag placed over the lower abdomen and 
distended under a firm band. 

Interest lies in the fact that both the ureter catheter pyelogram and that 
obtained from the uroselectan failed to indicate the presence of congenital 
cystic disease. It is true that on the left side the calices are elongated, but 
the cupping is normal and the appearance on this side seems to be more 
indicative of compensatory hypertrophy of this kidney, which one would 
expect in view of the marked hydronephrotic condition of the other. 

Although the extensively damaged kidney apparently required removal, 
this could not be entertained, as the view was taken that congenital cystic 
disease is always bilateral. 


Case 4.—T. M., male, age 41. Admitted on April 10, 1931. 

History.—Intermittent attacks of left-sided renal colic for past four years. 
Last attack in December, 1930; since then periodic discomfort in the left kidney 
region. The relation of his colic attacks to exercise was indefinite, but rest would 
nearly always relieve the pain. No frequency of micturition or passage of blood, 
stone, or gravel. 
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Fic. 486.—Case 4. Rounded shadow shown Fic. 487.—-Case 4. Uroselectan pyelogram. 
by X rays. ? Calculus. 


On EXAMINATION.—Healthy-looking man. Gross dental sepsis; abdomen 
showed slight tenderness on deep pressure over the line 
of the left ureter. 

X-ray of Urinary Tract.—Showed a rounded shadow, 
about an inch in diameter and of even density, in region of 
left renal pelvis, probably a calculus (Fig. 486). 

Uroselectan Pyelogram (Fig. 487) showed :— 

Right side.—Shadow of fair density showing normal 
outline of pelvis and calices, not shown in diagram. 

Left side.—Only upper calix filled and shows dilata- 

— a tion; shadow of calculus in position of, and apparently 

Urie acid caleulus removed. filling, the pelvis. 
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Ureter Catheter Pyelography was not done. 

OPERATION (April 16).—Left kidney exposed and pelvis incised from posterior 
aspect. Uric acid calculus removed (Fig. 488). The upper and middle calices 
were dilated. 


Comment.—This case is really included in the series because of the con- 
trast it makes with the following one. 


Case 5.—G. C. A., male, age 36. Admitted on April 10, 1931. 
History.—Numerous intermittent attacks of left-sided renal colic during past 
six months, becoming more frequent. Last attack two days before admission. As 





a) a 


Fic. 489.—Case 5. Triangular shadow shown Fic. 490.—Case 5. Uroselectan pvelogram. 
by X rays. 


in the last case, the patient was indefinite as to the relation of the attacks to 
exercise and rest. There were no 
associated urinary symptoms such as 
frequency of micturition or hematuria. 

On EXAMINATION.—General con- 
dition good. Carious lower teeth ; 
slight tenderness on pressure in left 
posterior renal area. 

X-ray of Urinary Tract (Fig. 489). 
—Showed triangular shadow, not of 
great, though of even, density in the 
left kidney area, slightly lateral to 
the usual position of the pelvis. It 
was thought to be a calculus in the 
middle calix. , 

Uroselectan Pyelogram (Fig. 490) 
skowed :— 

Right side.——Normal shadow. 

Left side.—Ureter well shown. In 
kidney area, around shadow of sus- 
pected calculus, are several indefinite 
shadows. 

Ureter Catheter Pyelography was 
not done. 

OPERATION (April 16).—Left kid- 
ney exposed. Lower pole slightly 
enlarged and surface studded with Fic, 491.—Case 5. Kidney removed at operation. 
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miliary tubercles. The ‘calculus’ proved to be an area of hard caseated and 
encapsulated tuberculous material. Nephrectomy performed. The specimen is 
shown in Fig. 491. 


Comment.—This case is of interest for the following reasons. Apart 
from the fact that the patient had no history of tuberculosis and was in 
excellent health, there was no painless frequency, that common harbinger of 
renal tuberculosis, nor had he passed blood, either macroscopic or micro- 
scopic ; further, no pyuria was present. In view of the ‘closed’ type of his 
tuberculosis shown by the encapsulated caseated mass, the above findings are 
not remarkable, but there was nothing ‘closed’ about the numerous miliary 
tubercles in the lower pole of the kidney. The specimen shows them extend- 
ing throughout the renal tissue from capsule to calix. 

We feel that a ureter catheter pyelogram would probably have cleared 
up the diagnosis. As it was, no harm was done, because exploration of the 
kidney, necessary for removal of a stone, was equally necessary for the tuber- 
culous condition found. 

Perhaps we should have assumed that the ill-defined shadows over the 
area of the affected kidney meant a damaged renal function, but here our 
experience agrees with that of others, that in those cases where, because of 
renal incompetence there is little or no shadow in the kidney area, there is 


usually no sign of the ureter either. In this case, however, it was quite 
well defined. 


Case 6.—C. M., male, age 49. Admitted on April 19, 1931. 


History.—For several months the patient had been troubled with a dull aching 
pain in the left loin, coming on usually after he had started work, and relieved by 
rest. There was hematuria on two occa- 
sions, the blood being mixed with the urine ; 
the first occasion was six months, the 
second three days, before admission. There 
was no frequency of, or pain on, micturi- 
tion; the stream was of good calibre and 
the general health good. 


On ExaminatTion.—General condition 
good. There was slight tenderness over 
the left kidney, which was not palpable. 
Urine: Deposit of urates. 

X-ray of Urinary Tract (Fig. 492).— 
Showed a huge kidney-shaped shadow of 
great and even density in the left kidney 
area. It extends from the upper border 
of the last thoracic vertebra’ to the lower 
border of the third lumbar, and its breadth 

Fic. 492.—Case 6. Large shadow shown is about half its length. as 
by X rays. Cystoscopy.—Nothing abnormal seen in 
bladder. Both sides catheterized. 

Ureter Catheter Pyelogram (Fig. 493) showed :— 

Right side——Some dilatation of pelvis. Calices and ureter normal. 

Left side-—Normal outline of ureter seen extending downwards and inwards 
from a point about an inch medial to the lower pole of the shadow seen on the 
X-ray film of the urinary tract. 

DraGNnosis.—Large calculus of left kidney distending and filling up the 
pelvis. 
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Uroselectan Pyelogram (Fig. 494) showed :— | 
Right side.—Similar to ureter catheter pyelogram, but the shadow is not so 
dense. 





Fic. 493.—Case 6. Ureter catheter pyelogram. Fic. 494.—-Case 6. Uroselectan pyelogram. 


Left side.—The film has been taken at a higher level and shows a small shadow, y 
due to the medium, capping the upper pole of the shadow of the calculus. 





Fic. 495.—Case 6. Kidney removed at operation. 


OpERATION.—Left kidney exposed; pelvis greatly distended and filled with 
hard globular mass. Nephrectomy. Specimen shown in Fig. 495. 
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The stone, composed of uric acid, is the largest we have ever seen in a kidney. 
It measures 4 in. x 3 in. x 2} in., and weighs 15 oz. The pelvis is enormously 
distended and much thickened. The kidney tissue, except for the upper pole, has 
been mostly destroyed. 


Comment.—In this case the ureter catheter pyelogram made the diagnosis 
clear. The intravenous pyelogram was not only successful in doing likewise, 
but also gave us the additional information that some functioning kidney 
tissue was still present (a fact confirmed by examination of the extirpated 
kidney), for uroselectan must have been excreted in order to appear in the 
ureter. The point raised, however, is more of academic than of practical 
interest, as it is obvious from the size of the stone that nephrectomy is the 
only form of treatment for such a huge renal calculus. 


CONCLUSIONS. 


We have as yet had no untoward reactions, either general or local, 
resulting from the use of uroselectan. 

At the present time intravenous pyelography is often disappointing owing 
largely to its uncertain results. It sometimes fails to show a shadow even 
when other investigations show the kidneys to be healthy. Even when 
successful the shadows are often of insufficient density to show the finer detail 
of the calices, making diagnosis exceedingly difficult or impossible even to 
those skilled in the reading of pyelograms. 

In some cases, particularly when there is obstruction to the outflow of 
urine down the ureter, it is likely that intravenous pyelography will often 
give more information than ureter catheter pyelography, as in Cases 2 and 3 
of this series. Such cases, however, constitute only a small proportion of the 
total in the average urological clinic. 

We feel that the future of intravenous pyelography is one of distinct 
promise. Already von Lichtenberg® has indicated that other substances have 
been prepared of which less quantity has to be given, yet which are more 
certain to produce the shadows indicating to us the normal or the pathological, 
whichever is the case. Just as cholecystography has been simplified by the 
oral administration of the phthalein-halogen compounds, so there is no reason 
to doubt that in due course, following the indications already given by the 
work of Osborne and others" and of Ziegler and KGhler,”* clear pyelograms 
will be obtainable without difficulty after the oral administration of radio- 
logically opaque substances. 


Our thanks are due to Dr. Whately Davidson, Physician-in-Charge of the 
X-ray Department, Royal Victoria Infirmary, Newcastle-upon-Tyne, for the 
radiograms published in’ this article. 
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THE SYMPATHETIC IN ACUTE GENERAL PERITONITIS. 
A CLINICAL STUDY WITH OBSERVATIONS ON TREATMENT. 


By JOHN J. ROBB, 


CONSULTING SURGEON, COUNTY OF ZETLAND. 


To balance correctly the possibilities in the human mechanism between 
distorted function resulting in a pathological state and a pathological state 
resulting in distorted function is often extremely difficult. To the clinician, 
however, it is of supreme importance, since in the first case by correcting 
function the lesion is cured, and in the second case, removal or cure of the 
lesion corrects function. This difficulty presented itself to me in the under- 
standing and treatment of acute general peritonitis, and the investigation 
which resulted has furnished findings which seem to be of considerable interest. 
Although as yet I am by no means content with the perfection of the interpre- 
tation of these findings the clinical application of them has been encouraging. 


It is not considered necessary for the purpose of this article to enumerate 
the many lesions which may result in a general peritoneal infection, but I wish 
to emphasize that the subject under consideration does not include such 
abdominal crises as accompany primary obstruction of the lumen of the bowel. 
In these latter where shock or toxemia may predominate, treatment, both 
operative and therapeutic, must vary to attain success. 

Clinical Picture.—Familiar as is the picture of a subject of general periton- 
itis to the eye of every clinician, it is felt that this paper would be incomplete 
were a description of it omitted. More particularly is this the case since a 
correlation of the clinical and operative data led me to formulate the hypothesis 
upon which I finally based treatment. 

The case described is that of a man admitted to hospital with a duodenal 
ulcer perforated twenty-four hours. A short quick operation is performed, 
and for some hours afterwards the general and abdominal distress considerably 
abates. The pulse-rate falls several points. Pain is not now complained of. 
Following the first outpouring of seropurulent fluid, this settles away and only 
a drop or two damps the gauze adjacent to the extruding drain. The true 
peritonitic picture next appears. The pulse increases in rate and gets steadily 
thinner. It loses its thrust. The face becomes grey, and the cheeks shrink 
in against the underlying bones. The brow is puckered, the eyelids even in 
sleep barely close, and death-like strips of white sclera remain visible. Breath- 
ing is short and fast. The skin is cold and wet, but the mouth is dry and the 
tongue furred. The teeth are visible between lips too dry and shrunken to 
close. Occasionally a black vomit is gulped up. The abdomen is tightly 
distended, and everything is still within it. A day or two passes, and a 
frightened look appears in his eyes. He becomes anxiously restless, and 
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a feeling of great warmth causes him to push down the bedclothes. The skin 
remains quite cold. Neither feces nor flatus are voided and no urine is passed. 
Without assistance, from two to four days from the onset of acute symptoms, 
he dies. In the last few unconscious moments the grip of the syndrome 
that has crushed the patient to death often relaxes, and what all efforts 
have failed to do now happens: feces and flatus are voided incontinently, 
but it is too late. 

Explanations of this Picture.—A review of the literature bearing on this 
subject makes it clear that there is a lack of agreed opinion as to the progress 
of events which culminate in this condition. It is generally agreed, however, 
that in an established case of general peritonitis an acute intestinal obstruction 
exists. As to the nature of this obstruction, a mist of doubt and uncertainty 
falls around the endeavours at explanation. In the past decade it would 
appear that the views expressed by Wilkie have engaged the most attention, 
and only within recent times have research workers and clinicians allowed 
their thoughts to focus in other directions. In 1921 Wilkie stressed the idea 
that the obstruction was most often organic in type and resulted from plastic 
adhesions, generally in the pelvis. This opinion has led to the devising of 
many mechanical operative procedures to relieve the obstructed bowel. The 
more recent departures from these views have engaged less the attention of 
research workers and clinicians, in particular the latter. Such information 
as we find calls for clinical observation and investigation of the possible part 
taken by the sympathetic system in the production of the _peritonitic 
syndrome. It will therefore be my endeavour to show briefly how investiga- 
tion led me beyond given facts to the adoption of the views expressed by 
Hurst and such workers as Alvarez and Hosoi. 

Observations on the Organic Theory.—In the post-mortem room it can 
be demonstrated that plastic adhesions form between coils of peritonitically 
obstructed bowel and that these are often most formidable in the lower reaches 
of the abdomen. If they are undone in the living subject and recovery follows 
it would seem certain that they were the cause of the obstruction. Further, 
if the small intestine is opened, either to drain it or to feed the patient, or both, 
and recovery result, it would suggest a mechanical difficulty in the passage 
of contents along the bowel. A closer scrutiny of various happenings relative 
to this obstruction tends, however, to shake one’s confidence in its organic 
nature. In the first place mechanical relief of the obstruction alone by no 
means invariably led to a cure. Further, I had noted that under certain 
conditions the obstruction appeared to be relieved before any mechanical 
interference had been attempted. This was seen when a spinal anesthetic 
was given, and again just at death. On one or two occasions, also, when 
administering an intravenous saline to a patient apparently completely 
obstructed, abdominal rumblings were heard, and later an incontinent motion 
was passed. Such happenings could not be explained by a mechanical 
obstruction, and demanded further investigation. 

Direct Observations of the Peritonitic Abdomen.—The interior of the 
abdomen presents the picture of a lymphatic space submitted to an invasion 
by bacteria or chemicals, or both. Little enlargement on this finding need 
be made unless to stress the feature of tissue immobilization. The diaphragm 
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shortens its course, and the liver, kidneys, and spleen are at rest. Even the 
bladder may cease to function. 

Attention is next focused on the obstructed intestine. Conditions of 
working and anxiety for the patient as a rule made accurate observation 
difficult, but in the main findings were constant. In an early peritonitic 
obstruction the distension is greatest in the small intestine, the large bowel 
being little if at all involved. The duodenal and jejunal regions are more 
distended than the lower ileal coils, whilst the last few inches of ileum appear 
least affected, or may be in spasm. Even where the lower ileal spasm was 
not very apparent it was repeatedly found that only with great difficulty 
could the contents of the distended areas be made to pass towards the ileocolic 
region. There seemed little doubt that in an early peritonitic abdomen the 
obstruction was not organic. Any lymph deposits present lay between coils 
of intestine, were soft, and easily swept away by a finger. The points where 
intestinal contents were held up were at the pylorus, the duodenojejunal 
flexure, and the ileocecal region. In late cases conditions were found 
unchanged except that the colon had become involved, though always, 
apparently, to a less extent than the small intestine. The situation of 
obstruction in it was found to be at the left brim of the pelvis or the pelvi- 
rectal area. 

These direct observations substantiated many of the recognized proce- 
dures in dealing with such a case: that the stomach cannot empty and must 
be emptied reversely ; that feeding must be done by a jejunostomy; and 
that an enterotomy gives quicker and more certain relief to the obstruction 
than a cecostomy ; that an enterocolostomy is preferable to a ceecostomy ; 
and that the latter if used must be accompanied by the passage of a rubber 
tube several inches through the ileocecal valve. Finally, it confirmed what 
to most has become a conviction—that all one can expect to accomplish 
by means of enemas is the exhaustion of the patient. Their passage beyond 
the pelvirectal area is obstructed. 

Physiology.—When the findings described are scrutinized it is seen that 
there is not one area of obstruction but several, and each of them is associated 
with a junctional sphincteric area in the intestinal tract. At each point of 
obstruction a hypertonic action in the musculature of the sphincter appears 
to be present, with at the same time an inert paralytic and distended condition 
in other parts of the bowel. Such a selective antithesis of events is not 
explained by a mechanical or organic obstruction where the contents of the 
bowel pack up against the obstruction. Disturbed function alone supplies 
a scientific interpretation, and this, aided by the work of recent investigators, 
I shall endeavour to give. 

The motility and functioning of the intestinal tract is automatic and 
intrinsic, response being made both to intake and quality of food. In the 
past it has been held that this automaticity of action depended on a perfect 
balance between the motor and inhibitory nerves. Canon and. Hosoi, 
however, have now demonstrated the falseness of this latter theory, and 
have shown that changes in the motor function of the intestine result from 
sympathetic activity only. If this finding is applied to an experiment 
carried out by Alvarez and Mahoney, a further deduction is possible. They 
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injected chemical irritants into the ileocecal region, thus producing patches 
of peritonitis, and found that the bowel for some distance above the cecum 
was empty and very irritable and the upper jejunum and duodenum became 
distended with fluid. I also find that Elliot by stimulation of the splanchnic 
nerve produced contraction of the ileocolic sphincter. It may then be deduced 
that peritoneal irritation resulting in a sympathetic excitation can produce the 
complex picture both of spasm and inhibition or dilatation in the bowel. 
Further, it may be noted that junctional sphincteric hyperactivity and sequel 
similar to that found by Alvarez and Mahoney in laboratory investigation 
can also be seen clinically in cases of chronic appendicitis leading to the 
so-called appendix dyspepsia. I have noted the same syndrome with tuber- 
culous mesenteric glands as the underlying cause. It is a well recognized fact 
that if this distorted function of the bowel in cases of chronic appendicitis, 
and still more in cases of subacute appendicitis, is forcibly thwarted by 
purging, the inflammatory condition of the appendix is quickly aggravated. 
This aptly demonstrates the association between the offending lesion and the 
functional departure from normal in the bowel. The complex effect of sym- 
pathetic excitation appears to be towards immobilization of bowel activity, 
and its purpose is protective of lesions without the lumen of the bowel. 

The collection of these facts now made it possible to explain my findings: 
in the general peritonitic as being the result of a sympathetic crisis. The 
degree of sympathetic excitation from a general peritoneal irritation had 
produced a functional obstruction in the bowel. In the kidney the vessels 
upon which kidney function depends had become contracted and so the 
quantity of urine secreted diminished. The vessels of the skin became 
contracted and the sweat glands hyperactivated. Thence is seen the pallid, 
wet, salty skin of the peritonitic and consequently the tissue dehydration and 
the excessive excretion of chlorides from the body. 

Treatment.—The formulation of this conception as to the nature of the 
intestinal obstruction in acute general peritonitis provoked a review of the 
methods of treatment. It may well be argued that danger would await any 
departure from the tried mechanical methods of its relief. This I felt in my 
work, and only slowly as confidence increased did I depart from their use. 

It would appear clear that if a successful treatment of acute general 
peritonitis is to be evolved there are three elements in the condition towards 
which attention must be directed: (1) The infected peritoneum—the source 
of sympathetic excitation; (2) The hyperactivated sympathetic system— 
the protective syndrome ; (3) The resulting depletion of body chlorides and 
fluids and the concentration of urea and other toxins in the blood. 

The infected peritoneum calls for observation from two directions, an 
infected lymphatic space and the source by inflammatory irritation of sym- 
pathetic excitation. Successful treatment must master the infecting elements, 
yet in no way increase the peritoneal irritability. Operative interference is 
usually imperative the moment such a case is detected. This must be 
planned so as to reduce irritation of the peritoneal surfaces to the minimum. 
Such procedures as require handling of loops of bowel or pawing around 
the inflamed abdominal cavity should, wherever possible, be avoided. Swabs 
and packs should never touch the peritoneum. Suffice it to say regarding 
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the operative methods adopted, after a careful investigation of the case, 
where a small incision and the insertion of a soft rubber drain meets the 
situation, that is the treatment of choice. There is little doubt that in my 
series of cases the adoption of this severe conservatism has given me a patient 
in a much better condition for post-operative therapy. 

The intraperitoneal abscess is treated as are abscesses in other parts of 
the body. Warm glycerin fomentations spread across the entire abdomen 
increase the local congestion and are extremely effective in the relief of pain. 
Where anaerobic organisms are either known or suspected to have invaded 
the peritoneum the injection into the cavity of sterile glycerin (5 to 10 c.ce. 
on two consecutive days) in my experience helps the resolution of the inflam- 
mation. Systemic treatment to combat the infection has been variously tried, 
and, difficult though it is to estimate benefit, it would seem that intramuscular 
or intravenous anti-gas-gangrene serum alone gives good results. This I have 
adopted as a routine therapy in cases of general peritonitis. Its benefit 
points to the frequent inefficiency of the autogenic defences against anaerobic 
infections. 

I now pass to the treatment of the hyperactivity of the sympathetic 
nervous system. Where its exciting agent, the bacterial or chemical irritation 
of the peritoneum, can be quickly dealt with little attention is required. 
Unfortunately not every case of general peritoneal infection does quickly yield 
to the direct attack on the infecting agents, and the entire syndrome of 
sympathetic agitation demands attention. Though it is agreed that an acute 
intestinal obstruction is then present, I have found it wise to be cautious. 
The obstruction is present as part of the physiological immobilization and is 
evidence that the peritoneal infection is not in hand. The first duty, there- 
fore, is not to undo this immobilization but rather to abet it, making at the 
same time other conditions as favourable and safe for the patient as possible. 
Teo do this, the stomach and rectum—the only areas of the bowel approachable 
—should be emptied prior to operation. At the same time, % gr. of morphia 
and ;%5 gt. of hyoscine are given hypodermically. Following the operation 
the } gr. of morphia is continued four-hourly. Should any consequent sign 
of vomiting appear, it must be instantly relieved by stomach lavage. These 
methods maintain the patient in comfort and his strength is conserved. 

Here I would digress to deprecate methods of treatment of this stage 
that have become established—though perhaps falsely—by use. First there 
is the giving of fluids by mouth or rectum for the abatement of thirst. It is 
doubtful if any absorption can take place from the stomach, and _ fluids, 
whether given by the mouth or rectum, in the early stages of a peritonitic 
obstruction merely aggravate vomiting. The mouth should be cleansed and 
should be washed out when desired, but nothing swallowed. Again, anything 
suggesting an enema, whether nutrient or for purposes of attempted emptying 
of the bowel, must be avoided. The result of such well-meant interferences 
appears to be to set up a reverse peristalsis, a form of intestinal movement all 
too easy to arouse in a nerve-obstructed bowel. The one essential in the 
early phases of the obstructed peritonitic is to obtain a satisfactory hypnosis : 
it conserves strength, it abates thirst, and aids the physiological processes 
at work. 
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The most difficult problem I have met in the course of treatment is how 
far to persist with this disregard for the obstructed bowel combined with the 
progressive dehydration of the patient. Though I am now satisfied that too 
early interference is both futile and detrimental to progress, sccurate indica- 
tions that a change in tactics should be adopted are extremely difficult to 


demonstrate. That there is a correct moment seems certain, since I have - 


observed that treatments vary in effect in accordance with when they are 
applied. Too early replacement of the fluid loss is futile, as it is very quickly 
thrown out, not merely by the skin but by a renewal of vomiting. Also it is 
possible only very temporarily to raise the chloride content of the blood. A 
selective sympathetic depressant would overcome these difficulties, but as yet 
none is known. The moment to be determined is undoubtedly that at which 
the progress of the infection has been checked and the danger from it, both 
local to the peritoneum and general, has passed. That moment correctly 
gauged, together with the nullification of the activity of the abdominal sympa- 
thetics, will rescue the patient back to life. I have noted that any sign of 
macroscopic pus, in a wound or from a drain, is a certain indication that 
treatment may proceed ; and in seven cases where the patient was in eatremis 
and the subjective sensation of excessive warmth had developed, I stepped in 
with happy results. There still remain cases, however, where a surer indica- 
tion of this stage is yet wanted, and at present I depend to some extent on 
a gradually acquired clinical knowledge of it. It might be argued that the 
stage in treatment I am seeking to determine is that at which the course of 
the disease, without further aid, would normally turn to betterment. This, 
however, I have seen to be erroneous. It is the stage where one was wont 
to consider further operative interference essential. Instead, I now direct 
my efforts against the sympathetic excitation. 

Not only the sympathetic action in the bowel but its general effects also 
must be annulled. ‘Isolation of the bowel from stimuli and restoration of its 
function does not alone render the patient in all cases beyond danger. The 
departures from normal in the blood and the arrest of renal function constitute 
an equal danger. Hence the first stage of treatment must be pushed to 
extremes so that the rescue may not be nullified by continued and irrepressible 
sympathetic activity. When we proceed to isolate the bowel from sympathetic 
stimuli it may be accomplished by the use of atropine. Opium in all forms 
must be stopped and its place taken by atropine sulphate, ;$5 gr. every four 
hours. The stomach is then washed out, and in order to stimulate forward 
peristalsis raw meat juice is introduced. This latter is continued by 
swallowing. One to two pints of normal saline with 4 per cent gum acacia 
are now given intravenously. All other routes of administering saline have 
proved unsatisfactory. Hypertonic solutions are recommended by many, but 
I now give normal saline for the following reason. It is necessary that a multi- 
plicity of sympathetic reflex arcs should be depressed, and as the action of 
atropine is not directly on the sympathetic system I introduce the bromides 
as a further aid. Their absorption and action are greatly increased where 
some degree of chloride deficiency remains in the blood. 

Provided the management of the treatment to this point has been well 
timed, it not infrequently happens than an almost or actually incontinent 
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motion of the bowel takes place. At all events, in from one-half to one hour 
the picture of the peritonitic begins to change: the tissues begin to relax and 
fill out ; the immobile parched tongue shows signs of moisture and movement ; 
and an ear to the still abdomen will detect noises. Two hours following the 
change in treatment the first enema is given, slowly and by gravity. It must 
be stopped if there is any sign of upper abdominal pain or vomiting. If some 
dehydration is still taking place, a second saline, normal or hypertonic, should 
be repeated ten hours after the first. The first natural bowel motion is often 
involuntary. It would appear from an analysis of subjective sensations that 
the early peristalsis takes the form of long contractions beginning in the small 
intestine and passing in a continuous wave towards the rectum. When this 
stage is reached, anxiety as to the patient’s life may cease. One condition, 
however, is worthy of mention. Where correction of the effects of the sympa- 
thetic activity produces an indifferent result on the patient’s condition and 
doubt remains as to the quiescence of the peritoneal infection, a blood trans- 
fusion should be given. Observation suggests that the best time for this is 
to replace the whole or part of the second saline transfusion by blood. Not 
till then may its necessity become apparent. 

The final stage in the treatment is to bring under control the enterocolitis 
which results from excessive growth of bacteria within the bowel during the 
phase of obstruction. Generally this is easily accomplished. The return of 
normal secretions and bowel function are the main requisites. Charcoal and 
bismuth aid in soothing the ulcerated mucosa. 


CASE REPORTS. 


I shall now describe briefly some of the conditions to which I have 
applied this mode of treatment. My total number of cases where the entire 
syndrome of sympathetic excitation had to be dealt with is not large, and 
apparently is becoming less. I can account for the diminishing numbers in 
two ways only: the conservative operative measures I now adopt in all cases 
of general or potential general peritonitis; and the institution, immediately 
after, or even before operation, of the measures I have described to assist the 
physiological processes at work to combat the peritoneal irritants. Not infre- 
quently it is found that by these methods an apparently established case of 
general peritonitis subsides rapidly about the third day after operation without 
the institution of any treatment to suppress the sympathetic activity. 


Case 1.—L. A., male, age 48. Admitted to hospital on Jan. 18, 1929. Tempera- 
ture 97-4°, pulse 140. Face a blue and grey colour. Vomiting a black vomit ; 
abdomen tightly distended. History that he began five days previously with pain 
low down in right side of abdomen. Had taken castor oil. Was brought directly 
to hospital by his relatives without calling doctor. Became unconscious in transit. 
Perforated appendix with general peritonitis diagnosed. 

Morphia, } gr., given and continued four-hourly. Surrounded with hot bottles. 
Stomach washed out. Enema given but no result. 

4.30 p.m. (five hours after admission). General condition improved : tempera- 
ture 100°, pulse 146. 

5.30 p.m. Open ether anesthetic. Right paramedian incision and drain 
inserted. Bowel seen to be red and angry and bathed in pus. 

2nd day.—10 a.m. Temperature 101°, pulse 1382. Mouth very dry, regularly 
cleansed, but nothing swallowed. Abdomen tightly distended. Dressing changed. 
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Glycerin soak applied across abdomen ; 8000 units anti-gas-gangrene serum given 
intramuscularly. Morphia continued. 

3rd. day.—10 a.m. Looked extremely ill. Temperature 101-4°, pulse 146. 
Respirations short and quick. Face grey and drawn. Skin clammy. Abdomen 
tightly distended. Voice feeble. Passing no urine. Vomited at 4 a.m. and 9.30 
a.m. Stomach washed out ; 8000 units serum given intramuscularly. No discharge 
from drain. 

4th day.—10 a.m. Restless and mentally confused. Pushing down bedclothes 
and complaining of warmth. Temperature 99-4°, pulse thin and running. Morphia 
stopped. Atropine, ;}> gr., given and continued four-hourly. One pint normal saline 
with gum acacia given intravenously. Sodium bromide, 15 gr., by mouth with 
meat-juice. One hour later a glycerin soap and water enema gave a coloured result. 

3 p.m. Tissue dehydration less. Tongue slightly moist. Mentally clear and 
not restless. Slight rumbling audible in abdomen. Some discharge from abdominal 
drain. 

6 p.m. One pint normal saline with gum acacia intravenous transfusion. One 
hour later an enema produced a result. Veronal given at 11 p.m. and 4 a.m. 

5th day.—10 a.m. Somewhat restless night. Passed 4 oz. of urine at 6 a.m. 
No vomiting. Temperature 101°, pulse 118. Atropine had been given at 10 p.m. 
and 6 a.m. only. Some tissue dehydration continuing. True pus seen at edge of 
drain. One pint of normal saline with gum acacia given intravenously. Bowel 
moved incontinently half an hour later. Atropine stopped. Recovery after this 
was uninterrupted, and the patient left hospital healed on the thirty-fifth day. On 
the fourteenth day an appendix concretion escaped from the wound. 


Case 2.—G. C., male, age 50. Admitted to hospital on Jan. 18, 1930, eighteen 
hours after an abdominal injury at sea. When first seen the temperature was 97-6° 
and the pulse 112. Abdomen tightly distended. The blow, he thought, was on the 
left side of the upper abdomen and was immediately followed by great pain. A 
general peritonitis following traumatic rupture of stomach or bowel was diagnosed. 

As he was very collapsed it was decided to delay operation. Morphia, } gr., 
was given and hot bottles were applied round the patient. Three hours later his 
condition had improved. 

As the chest condition was doubtful it was decided to give +35 gr. of atropine 
along with 1 gr. of morphia prior to anesthesia. Warmed ether by Shipway’s 
apparatus was given. Through a short left paramedian incision the abdomen was 
opened. Gas escaped. A seropurulent exudate lay amongst tense and inflamed 
coils of bowel. No perforation was found on the anterior surface of the stomach. 
Some blood was seen on displacing the transverse colon upwards. A tear in the 
transverse mesocolon was exposed, but the exact degree of stomach rupture was 
not ascertained. The condition of the patient became critical. A small drain was 
inserted down to the opening and the abdomen quickly closed. He was returned to 
bed and heat applied. Two hours later } gr. of morphia was repeated, and was 
continued every four hours. 

2nd day.—10 a.m. General condition improved. No vomiting. Temperature 
102°, pulse 118. On changing the dressing it was found that much serum had 
escaped from the drain. Abdomen tightly distended ; 10,000 units anti-gas-gangrene 
serum given intravenously. Glycerin fomentation to the abdomen. I thought that, 
though at an earlier stage than usual, an intravenous saline might continue the 
general improvement. This, however, had to be stopped after introducing 2 oz. 
as the patient complained of upper abdominal pain and threatened to vomit. A 
burst of perspiration broke out shortly afterwards which left the patient weaker 
than before. 

6 p.m. The full peritonitic picture now established. When sleeping his 
eyelids scarcely met. His cheeks were sunken, and dry teeth could be seen between 
contracted lips. The abdomen was tightly distended and immobile. 

8rd day.—10 a.m. Temperature 101-2°, pulse 138. Dressing changed. Only 
a small quantity of serum had escaped from the drain. Morphia continued. Mouth 
kept clean and washed out. Nothing swallowed. 
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4th day.—10 a.m. Condition now critical. Restless and pushing down bed- 
clothes. A look of fear in his eyes. Had vomited a mouthful of smelling black 
vomit at 8 a.m. No urine passed for twelve hours. Morphia stopped and 5%, gr. 
of atropine four-hourly commenced. Stomach washed out and meat-juice and 
10 gr. of sodium bromide given. One pint of normal saline with gum acacia adminis- 
tered intravenously. Towards the end of the saline a prolonged rumbling was heard 
in the abdomen and the patient thought his bowel had moved incontinently. This, 
however, did not happen. Soon after the saline he experienced a short attack of 
shivering with an increase of perspiration. Two hours later with a glycerin soap 
and water enema a coloured result was obtained and some flatus passed. 

6 p.m. Condition improved. Temperature 100-4°, pulse 110. Still losing some 
fluid. No sickness. Had passed a little urine. Meat-juice and bromide continued 
by mouth. An intravenous normal saline again given, and an enema later produced 
a fair result. 

5th day.—10 a.m. Much improved. Tissues now filling out and tongue moist. 
Abdomen distended, but rumblings heard. Purulent matter at edge of drain. 
Atropine stopped. 

6 p.m. During afternoon a small unformed motion had been passed by the 
bowel with some flatus. 

From this time there was nothing unusual about the recovery, and the patient 
left hospital healed on Feb. 21. 


Case 3.—Mrs. M., age 36. One month married. Admitted to hospital on 
Dec. 10, 1930. History that two days following a normal menstruation she was 
seized with severe pain in the rectum which later was also felt in the right iliac region. 
Looked very pale and ill. Temperature 100°, pulse 124. Per vaginam there was 
excessive tenderness of the cervix, but nothing unusual was otherwise found. There 
was no discharge or bleeding. The lower half of the abdomen was distended without 
rigidity or tenderness on palpation. I decided to observe the case. At first she 
improved, but on the sixth morning there was a quick relapse. Pulse and tempera- 
ture rose. The rectal pain, which had never quite disappeared, became severe. Per 
vaginam the cervix was extremely tender, and for the first time a boggy feeling was 
present behind the posterior fornix. The right fornix felt somewhat full though 
not tender on bimanual examination. The abdomen had become generally distended 
though not rigid. I decided to explore. 

Warm ether anesthetic. Through a mid-line incision the lower abdomen was 
opened. A fcetid brown serum lay amongst distended coils of bowel. Turning the 
latter upwards it was seen that the rignt ovary and broad ligament were gangrenous 
and that gangrene was spreading into the left broad ligament. The peritoneum of 
the pouch of Douglas was black, and on opening it a quantity of foul-smelling serum 
and clot was evacuated. The left ovary, both tubes, and uterus appeared unaffected. 
The diagnosis appeared to be invasion of a hematoma in the rectovaginal space by 
anaerobes, with a spreading gangrene in the adjacent cellular tissues. As the patient 
was almost pulseless, operative procedures had to be limited and rapid. The right 
infundibulo-pelvic ligament and ovarian ligament were tied off, and the intervening 
tissue, including the ovary, was removed. The gangrenous contents of the left broad 
ligament were cleared out. A drain was inserted into the rectovaginal space and the 
abdomen closed. The patient was returned to bed, heat applied, and 4 gr. of morphia 
four-hourly commenced. 

2nd day.—10 a.m. Temperature 100°, pulse 132. Abdomen distended, but no 
vomiting. Foul-smelling gangrenous discharge from drain; 10,000 units anti-gas- 
gangrene serum given intramuscularly. Frequent mouth-washes given. 

10 p.m. 10,000 units of serum repeated. 

3rd day.—10 a.m. Temperature 100-6°, pulse 134. Mouth dry but kept clean. 
Nothing swallowed ; 10,000 units serum given. A glucose saline per rectum was 
tried, but produced vomiting. 

4th day.—10 a.m. Temperature 101°, pulse 140. Very little from drain. 
Abdomen tightly distended and causing much discomfort. Ten c.c. of sterile 
glycerin injected into pelvis through the drain. Glycerin fomentation applied across 
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the abdomen. Much relief of discomfort followed ; 5000 units serum given. Unable 
to pass urine. Catheterization produced 6 oz. 

6 p.m. 5000 units serum repeated. 

5th day.—10 a.m. Vomited at 4 a.m. and 9 a.m. Constantly complaining of 
burning in epigastrium. Stomach tube passed. Much comfort resulted. Discharge 
from drain more than previous day and less feetid. Five c.c. of glycerin introduced 
into pelvis. Fomentations continued ; 5000 units serum given. 

6th day.—10 a.m. Looks extremely ill. Temperature 99-8°, pulse thin and 
running. In spite of continued morphia complains much of rectal pain. Picture 
of dehydration now marked. At dressing discharge greatly increased and occasional 
flakes of macroscopic pus seen in it. Morphia stopped. Atropine, ;j5 gr., given 
and continued four-hourly. One pint of normal saline and gum acacia given intra- 
venously together with 10,000 units of anti-gas-gangrene serum. A slight shiver 
and sweat followed the saline, but there were no signs of sickness. Bromide, 10 gr., 
and meat-juice given by mouth. A little later slight rumblings in the abdomen could 
be felt by the patient. Two hours afterwards an enema gave a small watery result 
and a little flatus was passed. 

7th day.—10 a.m. Temperature 100-8°, pulse 118. Still somewhat dehydrated, 
but taking meat-juice and glucose freely by mouth. At dressing the abdomen 
seemed much less tense. Discharge from drain now free. Odour almost gone and 
contains plentiful flakes of pus. Atropine and fomentations stopped, sodium 
bromide, 10 gr., with mag. carb. pond., 15 gr., continued four-hourly by mouth. An 
enema during the day produced no vomiting and gave a loose and satisfactory result. 
Flatus passed. 

From this point the patient made a rather stormy but satisfactory recovery. 
A blood transfusion was required on Jan. 19, 1981, to correct her anemia, and a 
retained abscess in the lower right iliac region required opening. She left hospital 
with a small suprapubic sinus on March 5. 


By the method here described I have treated general peritonitis in 39 
cases. These include: general peritonitis from ruptured appendix (19 cases), 
pneumococcal peritonitis (5), ruptured subphrenic abscess (1), puerperal peri- 
tonitis (2), traumatic rupture of the stomach (1), perforated duodenal ulcer 
(10), and gangrenous pelvic cellulitis (1). Amongst these, one case of pneu- 
mococcal peritonitis and the two cases of puerperal peritonitis required blood 
transfusion. In all the complete syndrome of acute general peritonitis was 
present. There was one death, from bronchopneumonia, of a duodenal ulcer 
patient, perforated twenty-six hours. 


Drugs.—A few remarks may be made concerning the drugs I have used 
and those I have avoided. In the first stage morphia is the only medicament. 
It has been pointed out that dosage in excess of } gr. each four hours should 
be avoided. This is because it has been noted that greater quantities, though 
often apparently indicated, instead of lessening, tend to aggravate vomiting. 
This action of morphia, given in large doses in the peritonitic subject, has 
also been substantiated by Alvarez and Hosoi. In recent cases I have used 
barbitone derivates to assist the morphia with encouraging results. 

In the second stage of treatment, though atropine has proved unreliable 
in the hands of some workers, it has proved effective when employed at the 
stage in treatment here suggested. Atropine has no action on the normal 
tonus of the sphincters, but on the other hand hypertonus is abolished. The 
fitting explanation of this occurrence is that atropine has no direct action 
on the nerve-supply to the intestine. Its action is on the receptor centres 
in the bowel, and these it ansthetizes from stimuli. Sympathetic stimuli 
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remain but are intercepted, and the intestine is thrown back on its intrinsic 
motility. . 

The chief difficulty in the use of the bromides is their method of adminis- 
tration, which must be by mouth. They are, however, very rapidly absorbed, 
and in the presence of a chloride deficiency doses as small as 5 gr. appear to 
give results. 

One drug notable by its absence in this article is pituitrin. Because 
of its physiological action on the intestinal musculature, its use in this form of 
obstruction remains prevalent and is recommended. If, however, it is agreed 
that the junctional sphincteric hypertonus is the chief obstacle to the passage 
of contents, its value must be reconsidered. Doubtless it might produce some 
activity in the relaxed musculature, but being non-selective in its action it 
can only increase the sphincteric hypertonus. 

The withholding of fluids in the early stages of treatment calls for 
mention. It is true that the dehydration produces discomfort to the patient 
and a certain degree of danger to life. If, however, it is agreed at this stage 
that fluid can neither be retained nor used to benefit, and merely aggravates 
that most exhausting symptom vomiting, it seems wise to withhold it. Water 
swallowed or ice sucked makes the thirst worse. Sedatives alone seem to 
appease it adequately. 


In conclusion, I should like to mention that there is a type of peritonitis, 
which is purely streptococcal, where this mode of treatment would not apply. 
In it, though a very dangerous peritonitis is present, the symptomatology and 
reaction to the infection are quite different from the average general peri- 
tonitic. A flushed face and a clean moist tongue are present with a raised 
pulse and temperature. At first a little discomfort is complained of in the 
abdomen, with a little sickness, and a vague tenderness may be elicited on 
deep palpation. The bowel continues to move, and in the late stages a soft 
tumidity of the abdomen is apparent. Sympathetic excitation in such a case 
is absent or numbed from the onset. In a recent case of this condition where 
I opened the abdomen there was little or no bowel distension or inflammation, 
though a sticky lymph, flaked with pus, lay on its surfaces. The nature of 
this streptococcus is being investigated. 

Further, I would emphasize that this treatment evolved is, in its applica- 
tion, clinical and not mathematical. The indication for adopting each step 
must first be present. 
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A CASE OF RAPIDLY-GROWING CARCINOMA IN THE NECK, 
ARISING IN A PARATHYROID REST. 


By L. WOODHOUSE PRICE, 


PATHOLOGIST TO THE GLASGOW ROYAL CANCER HOSPITAL ; 


AND G. T. MOWAT, 


SURGEON TO THE GLASGOW ROYAL CANCER HOSPITAL. 


SincE the discovery of the parathyroid glands by Sandstrém! in 1880, a 
number of tumours, both innocent and malignant, have been described as 
having their origin in these glands. 

Ewing? describes both intra- and extrathyroid tumours arising from 
parathyroid tissue, including simple adenomata and malignant types, and he 
points out that in those tumours arising within the substance of the thyroid 
it is difficult to establish a parathyroid origin unless the tumour presents very 
definite structural characteristics. He also refers to the histological similarity 
of parathyroid tumours to the hypernephromata. 

Gye® reports a case of primary malignant tumour of a parathyroid in a 
woman of 29, with recurrent metastases eleven months after its removal by 
excision. In a very comprehensive review of the literature of this subject he 
analyses the position and sites of origin of all primary malignant tumours of 
the parathyroids reported up to 1929. These are few in number, and in 
many of the recorded cases both their origin from parathyroid tissue and 
their malignancy are in doubt. Moreover, in all these cases the tumour arose 
in the region of the thyroid gland, with which normally the parathyroids are 
in close contact, or in whose substance they are actually embedded. 

The tumour described in this paper is believed to have arisen in para- 
thyroid tissue, and, from its site of origin, to furnish evidence of the occur- 
rence of aberrant tissue of this nature above the level of the greater cornua 
of the hyoid bone. Supernumerary parathyroids in relation to the thyroid 
gland are not uncommon,’ and the presence of isolated ‘rests’ has been 
inferred from the occurrence of parathyroid tumours deeply situated behind 
the trachea or even in the mediastinum,° in situations other than in associa- 
tion with the thyroid gland. Developmentally the occasional persistence of 
such aberrant tissue might reasonably be expected to be found at any point 
along the course of descent of the parathyroids. 

The embryological development of the parathyroid glands’ is generally 
agreed upon. The upper one arises in the fourth visceral cleft close to the 
thymic bud which arises in the same cleft, but which later as a rule disappears. 
The lower one arises with the thymus in the third visceral cleft and descends 
on the dorsal aspect of the thymic pouch from the region behind the future 
posterior pillar of the fauces to its adult position behind the lower pole of the 
thyroid gland (Keith*). According to Cunningham,’ “as a result of its caudal 
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migration, the upper part of the thymus becomes drawn out and finally 
disappears. It is in this process that the lower parathyroid is involved, as 
it is attached. to the upper end of the migrating thymic rudiment—the part 
which disappears. The relative time of this disappearance determines the 
permanent level of the lower parathyroid, for until this happens the gland 
is dragged in the wake of the thymus.” 

This explains the exceptional presence of the lower parathyroid at levels 
so variable as the bifurcation of the common carotid artery (where it is apt 
to be confused with the carotid gland) and the upper part of the thorax. In 
adult life the thymic-lower-parathyroid track is represented by a line parallel 
to and just in front of the anterior border of the sternomastoid muscle. It 
is more than conceivable, therefore, that fragments of parathyroid tissue 
could be found as ‘rests’, or that a complete parathyroid gland could be 
found arrested along the course of its descent. From such a ‘rest’, or from 
such an arrested lower parathyroid gland, situated above the level of the 
greater cornua of the hyoid bone, we believe the tumour described below 
to have arisen. 


CASE REPORT. 


. History.—J. J., age 49, a railway clerk, eight years ago noticed a small lump 
about the size of a grape, on the left side of the neck. It was a round, movable, 
painless mass, not tender to touch. It remained stationary, giving rise to no 
inconvenience until July, 1930, when it began rapidly to increase in size. 

His previous history was uneventful. He played the violin until he was 25 
years of age, and noticed repeatedly what he described as a ‘small knot’ in his 
neck at the point where his violin was held. Its site was identical with that of the 
lump which appeared later. 

On Apmission.—The patient was admitted to the Glasgow Royal Cancer 
Hospital in October, 1930. On admission his general condition was good. He was 
a sturdily built man with a rather florid complexion. There was slight widening 
of the palpebral fissure, but no obvious exophthalmos, tremor, or increased pulse- 
rate. Examination of the cardiovascular, respiratory, and urinary systems revealed 
no abnormality. He had always been a non-smoker and a teetotaller. The 
Wassermann reaction was negative. 

On EXAMINATION.—On the left side of the neck, just behind the angle of the 
mandible, and projecting from under cover of the upper end of the sternomastoid 
muscle, there was a visible swelling, about the size of a large hen’s egg, and of the 
same shape, with its apex directed upwards. It extended downwards and inwards 
into the anterior triangle of the neck to the level of the upper border of the thyroid 
cartilage. It was hard in consistency, and fixed both to the sternomastoid muscle 
and to the deeper structures of the neck. The neck was otherwise normal; the 
thyroid gland was not obviously enlarged. Endoscopic examination of the mouth, 
nasopharynx, and upper end of the cesophagus revealed no gross pathological 
condition. 

OPERATION (Oct. 21, 1930).—Under general anesthesia a transverse incision 
was made in the neck over the most prominent portion of the swelling. This 
revealed what appeared to be a tumour about the size of a hen’s egg, whitish in 
colour, hard in consistency, lobulated on the surface, encapsulated by a thin mem- 
brane, and firmly adherent to the surrounding structures. The major portion of 
the tumour was excised, together with part of the sternomastoid muscle, which 
was obviously infiltrated by the growth, but the deeper part (which was infiltrating 
the deep tissues of the neck and firmly fixed to the internal carotid artery) had to 
be left in situ. 

When the tumour was exposed a segment was excised for rapid histological 
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examination by means of frozen sections. It was then noticed that the central 
portion of the tumour was soft and necrotic, and it was thought that bacterial 
infection with pus formation might have occurred. The pathological report on the 
frozen sections and on smears of the necrotic material indicated that a malignant 
tumour was present, but of an unusual histological type, and that there was no 
evidence of suppuration. 

Radium needles of 1 and 1-5 mgrm., with active length of 2 cm. and 3 cm. 
respectively, were inserted round the cavity. In all, twelve needles, screened with 
gold, containing 15 mgrm. of radium were given, the dosage being 1600 mgrm.- 
hours. The wound healed without trouble, and the patient left hospital twenty-four 
days after operation. 

SUBSEQUENT ProcGreEss.—In December, 1930, he reappeared with a mass in the 
same position, but larger than before and extending downwards as far as the level 





Fic. 496.—Lateral view of the tumour as it Fic. 497.—Lateral view of the tumour as 
appeared in March, 1931. it appeared in May, 1931. 


of the second ring of the trachea. Radium needles of the graduated type (0-5 mgrm. 
per cm. of active length) were introduced into and around the growth, and were 
left in situ for 150 hours. In all, thirty needles containing 40 mgrm. of radium 
were used. There was no response, and by February, 1931, the mass had consider- 
ably increased in size and occupied a large area on the side of the neck. Moreover 
it had now commenced to fungate through the overlying skin. 

Deep X-ray treatment was adopted, but without improvement in the local 
condition, and on March 31, 1931, the tumour showed signs of local metastasis 
(Fig. 496). On May 2, 1931, an intravenous injection of 20 c.c. of soluble sodium 
fluorescin was given half an hour before the administration of deep X-ray therapy. 
This treatment was repeated at intervals of a week, four treatments being given 
in all. During this time the tumour increased rapidly and progressively in size, 
and by the end of May, 1931, the left side of the neck was occupied by a large 
mass of tumour tissue which involved the skin overlying an area extending almost 
to the mid-line anteriorly, and to the posterior border of the sternomastoid muscle 
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posteriorly, and limited above by the angle of the mandible, and below by the 
clavicle. Over this area the skin presented a tense, rather shiny surface, and 


was raised up into a number of 
rounded excrescences varying in 
size from that of a walnut to 
that of a small pea (Fig. 497). 
This appeared to be due to the 
coalescence of numerous discrete 
nodules of growth. In colour the 
skin in this area was bluish or 
pinkish, and in several places it 
had become softened and necrotic. 
From the resulting fissures a 
thin greenish-coloured pus freely 
oozed, and could be expressed in 
quantity on slight pressure. The 
skin surrounding this nodular 
suppurating area was deeply 
pigmented owing to applications 
of deep X-ray therapy. Apart 
from the main mass of tumour in 
this region, there were a number 
of small discrete nodules lying at a 
distance of from half to one inch 
from the sharply circumscribed 
edge of the tumour. 

In the anterior triangle, on 
the right side of the neck, there 
were similar nodules, some of 
which, however, were detectable 





Fic. 499.—Note the palisade arrangement of cells, the 
deeply stained nucleoli, and the amorphous material re- 


sembling colloid. 


yielded sections which differed in histological features from those from the remaining 





Fic. 498.—Section showing the lobulated structure of the 
tumour, with acini containing colloid. (Low power.) 


only by palpation. Further extension of the 


growth was apparent over the 
manubrium and upper part of 
the sternum, where a number of 
papules could be seen. Over the 
xiphisternum there was a single 
larger nodule which was freely 
movable over the underlying bone. 

The right side of the chest 
was the site of a very extensive 
metastatic deposit which had in- 
filtrated from within the thorax, 
and presented a nodular’ mass 
which displaced the nipple up- 
wards and outwards, and, at one 
point, showed signs of fluctuation. 
Smaller masses were present in 
the right axilla. 

The patient left hospital, at 
his own request, on June 6, 1931, 
and died shortly afterwards. A 
post-mortem examination could 
not be obtained. 


HistoLocy.—The earlier sec- 
tions, taken at operation on Oct. 
21, 1930, showed two types of 
growth. A single block, out of 
several prepared on this occasion, 
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blocks.. These latter sections were in all respects similar to those obtained on 
subsequent occasions. 

The single block referred to showed a tumour composed of cells resembling 
those of normal parathyroid. These were arranged in palisades, each being four or 
five cells deep. Between the palisades there was a very fine fibrous reticulum. 
The tumour was subdivided by coarser bands of fibrous tissue into large irregular 
circumscribed nodules, giving the appearance of solid acini. Here and there the 
tumour had an alveolar structure, the centre of the alveoli being occupied by an 
amorphous material resembling colloid. These alveoli were relatively scanty, and 
the ‘ colloid ’ was small in amount (Fig. 498). 

The cytoplasm was relatively abundant, having a finely granular or reticulated 
structure, resembling the pale-staining ‘watery cells’ of the normal gland. Mitotic 
figures were fairly abundant. The nuclei were large,,oval in shape, rich in chro- 
matin, and each having a distinct deeply-staining nucleolus. Occasional larger cells 
were seen with oxyphil granules 
in the cytoplasm (Fig. 499). 

The greater part of the 
tumour which was _ originally 
removed, and all portions which 
were subsequently removed for 
biopsy, presented a somewhat 
different histological] picture. The 
cells had a similar arrangement, 
but showed marked vacuolation 
of the cytoplasm, and there was 
a complete absence of any colloid- 
like material. 

To enable the minute struc- 
ture of the tumour to be studied 
in detail, a sufficiently large por- 
tion was removed at operation on 
April 1, 1931, so as to allow a 
number of different fixatives to 
be employed. Frozen sections 
were also prepared, both from 
fresh and from fixed material. 
The histology showed a tumour 
composed of vacuolated cells. 
There was a scanty stroma of — Fig. 500.—Frozen section showing central zone of fatty 
fibrous tissue, mostly devoid of degeneration. (High power.) 
nuclei, with relatively few young 
fibroblasts, and containing ‘some delicate blood-vessels. The tumour cells were 
large, closely packed, polyhedral in shape, and arranged in palisade form. The 
columns forming larger or smaller lobules radiated from a central necrotic zone. 
The lobules were in many cases several deep. 

In sections stained by the routine method this central zone was seen to be 
composed of necrotic pink-staining cellular débris with a few pyknotic nuclear 
remains. Frozen sections, stained with hematoxylin and Scharlach R showed that 
the central zone was composed of cells that had undergone fatty degeneration 
(Fig. 500). The cells in the immediate neighbourhood of the central zone, for an 
extent of four or five layers, also exhibited fatty degeneration. This was also well 
seen in sections prepared from portions of the tumour fixed in the vapour of osmic 
acid. Attempts to demonstrate the presence of glycogen in the tumour cells were 
without success. 


DISCUSSION. 


The case recorded in this paper is one of tumour formation in the neck, 
arising in a situation where, normally, no parathyroid tissue occurs, but 















650 THE BRITISH JOURNAL OF SURGERY 


which, from its histology, we believe to be of parathyroid origin. Clinically, 
the course of the disease proved rapidly fatal, as the rate of growth of the 
tumour and of the development of metastases was very great. Nevertheless, 
at no stage when this case was under observation could any signs of hyper- 
parathyroidism be demonstrated. 

From the accepted accounts of the embryology of the parathyroid glands 
it is clear that a ‘rest’, or a complete arrested gland, might occur in an adult 
in the situation where this tumour arose. 

It is well known that simple adenomata of the parathyroids are often 
accompanied by the clinical syndrome of hyperparathyroidism, the experi- 
mental study of which has been facilitated by the isolation of the active 
principle of the parathyroids by Collip.§ Increased functional activity of the 
parathyroids, however produced, gives rise to depletion of bony calcium with 
consequent hypercalcemia, excessive output of calcium in the urine, and 
gross changes in the bones. 

In all the cases referred to in the literature the bony changes have been 
associated with simple adenomatous hyperplasia of the parathyroid glands. 
In no case of malignant disease of the parathyroids has the clinical syndrome 
associated with hyperparathyroidism been observed. The case under dis- 
cussion has proved to be no exception to this rule, for an extensive X-ray 
examination of the skeleton which was carried out by Dr. F. Henderson 
revealed no obvious rarefaction of the bones. Moreover, repeated estimations 
of the blood calcium by Dr. A. S. McFarlane gave readings always below 
10 per cent. 

It is recognized that the histology of parathyroid tumours, and especially 
those having malignant characters, is very variable, resembling in some cases 
the hypernephromata, and in others carotid-body tumours. Dr. D. McLaren, 
in a private communication, pointed out the similarity of the cells of the 
tumour herein described to decidual cells, of which small groups are some- 
times encountered as ‘rests’ in the adult. Histologically this tumour appears 
to us to resemble a malignant parathyroid rather than a carotid-body tumour 
or any other type mentioned. In this connection special attention is directed 
to the structure of the individual cells, to the presence of occasional eosino- 
philous cells, and, in one instance, to the finding of colloid-like material in 
the tumour. 
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THE OPERATIVE TREATMENT OF THE ELEPHANTOID 
SCROTUM. 


By W. K. CONNELL, 


MEDICAL OFFICER IN CHARGE, SENA HADJI HOSPITAL, DAR-ES-SALAAM, 
‘ 


THERE are in the whole field of surgery few operations so successful, so simple, 
and so gratifying to both patient and surgeon as the radical cure of the 
elephantoid scrotum. It is in many ways a dramatic procedure. ‘In no 
other operation in surgery is so large a mass of solid tissue separated from the 
patient with complete success and little danger ’!; and, apart from this con- 
sideration, the patient is rescued from a state of the profoundest shame and 
despair, due to his sexual impotence, the crippling influence of his tumour, 
and the frequent attacks of elephantoid fever which afflict him, and is con- 
verted into a normal human being capable of enjoying life and performing 
useful work in the world of men. 

In view of these facts it is surprising to find that no adequate description 
of the operative treatment of scrotal elephantiasis exists in our leading 
surgical text-books, although these deal quite fully with what many consider 
to be the futile operations (of Kondoléon, Lanz, Rosenow, etc.) performed 
for elephantiasis of the limbs. It is no part of my present purpose to discuss 
the Kondoléon type of operation, but I feel compelled to state that, after 
quite a reasonable trial, I have abandoned it as useless and feel satisfied that 
any benefit which seems to follow it is really attributable to the rest in bed 
which it enforces. Vastly different are the results of the operation for scrotal 
elephantiasis. 

There is a noticeable tendency amongst certain writers to magnify the 
difficulties and dangers of the operation. Manson-Bahr,? writing in an opti- 
mistic strain, hints at a mortality of 5 per cent. Chatterji® is particularly 
alarming, and his standard of treatment is one to which few isolated tropical 
surgeons will ever be likely to attain. He insists on the patient’s being 
examined and sounded, physically, chemically, and _ bacteriologically, by 
almost every device of modern science, the central nervous system, the 
hepatic function, the sugar-tolerance, and the flora of the feeces and urine 
being all thoroughly investigated. He proscribes operation in the presence 
of oral sepsis; gonorrhoea or any of its complications ; skin infections of 
any sort; and such constitutional diseases as diabetes, nephritis, chronic 
malaria, kala-azar, advanced cardiac or pulmonary diseases, arteriosclerosis, 
syphilis, and tuberculosis ; although, surprisingly, he omits hookworm anemia 
from his list of contra-indications. The patient, having been cured of these 
afflictions and thus rendered operable, has still a trying ordeal to face before 
coming under the knife. For at least a week he is kept supine, the scrotum 


being elevated and subjected to a daily course of washing and massage. He 
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is given frequent hot medicated hip-baths; he swallows calcium; and he 
suffers the following formidable series of injections—iodolysin, an autogenous 
vaccine prepared from the tissue fluids, pneumococcus vaccine to prevent 
post-operative pneumonia, morphine, atropine, and a solution of sodium 
bicarbonate and glucose in normal saline to prevent shock and acidosis. 
During the actual performance of the operation, the precautions taken against 
chill are so elaborate as to convince one that children operated on in Britain 
for intussusception or pyloric stenosis have hitherto been grossly neglected. 
A small army of three sisters and five other assistants (including one who is 
“tall, thin and muscular ’’) aids the surgeon in his manipulations. 

With all due respect for the opinion of a surgeon so accomplished and 
experienced as Chatterji, I feel satisfied that in this matter of the elephantoid 
scrotum he has made a mountain out of a mole-hill. I have personally found 
the operation to be simple and about as free from risk as the radical cure of 
an uncomplicated inguinal hernia. 

Criticism of Operative Methods.—Two faults of technique are apparent 
in all the descriptions I have read of the operation for scrotal elephantiasis : 
(1) The question of hemostasis is either begged or else inadequately dealt 
with; and (2) The reflection of skin-flaps is postponed until after the 
amputation of the tumour—a procedure which means either leaving some 
of the elephantoid tissue unexcised, or else redividing, during a final dis- 
section of the perineum, vessels which have been already cut. 

One cannot too strongly condemn MacLeod’s method‘ of attempting to 
control hemorrhage by means of a rubber tourniquet wound round the 
‘neck’ of the tumour and also round the pelvis. Such a tourniquet intro- 
duces an added risk of sepsis; divided tissues retract above it and then 
bleed vigorously ; it so goffers the skin that one is unable either to mark out 
or to raise skin-flaps while it is in position; it cannot act as an efficient 
hemostat without at the same time exerting injurious pressure on the cords, 
penis, and urethra (and perhaps on an unrecognized hernia); and when 
finally it slips or is removed a great deal of blood is lost before the ensuing 
heemorrhage can be adequately controlled with pressure forceps. Theoretically, 
MacLeod’s tourniquet is unsound, because it constricts the tissues below the 
level at which they should be divided. In order to lay bare the perineal 
muscles (in my opinion an essential part of the operation), the tissues must 
be cut well above the ‘neck’ of the tumour. 

Most operators now work without a tourniquet, but they have provided 
no efficient substitute for it. With trifling differences in unimportant details, 
the operation as commonly performed proceeds as follows: First, the future 
skin-flaps are outlined but not raised (a process which in itself leads to a very 
persistent oozing from divided skin veins). Next, the penis and spermatic 
cords are dissected free and liberated, usually by means of three long vertical 
incisions, sometimes through a single median vertical incision,® and are then 
wrapped in gauze and placed on the lower abdomen. (The hemorrhage from 
these vertical incisions is always severe and may be alarming, and owing to 
the yielding nature of the scrotal tissues and the fact that many of the large 
divided vessels are prevented by fibrous tissue from retracting, it cannot be 
adequately controlled by gauze packing.) The tumour mass is nowamputated 
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at the level of the unreflected skin-flaps, and as each vessel has to be secured 
both proximally and distally, an enormous number of pressure forceps is 
required. The skin-flaps are now reflected right to the inner aspect of the 
thighs (with resultant further hemorrhage), and as a rule the perineum is 
dissected free from the remnants of the elephantoid tissue (which means that 
there is still further bleeding and that the same vessels have been divided 
twice). The skin-flaps are now brought together over the cords and testicles, 
and the penis is dealt with by one or other of several available methods. Some 
operators clothe the penis with the preserved inner lining of the hypertrophied 
prepuce (a very good method when available); others utilize a suprapubic 
flap of skin (undesirable because of its hairiness); while yet others advocate 
Thiersch’s method of skin-grafting, either immediately or at a later date 
(although confessing that the resultant covering is too thin and is insufficiently 
mobile). 

In a modification of the foregoing method® the operation commences with 
the liberation of the penis, cords, and testes through a single median vertical 
incision which is then continued so as to split the entire scrotum into halves, 
each of which is then secured at its base by a large clamp. Everything 
distal to the two clamps is now severed. All vessels projecting beyond the 
clamps are ligated. The skin-flaps are then raised and the operation is 
concluded in the usual way. (By this method, unfortunately, one locks the 
stable-door after the horse has gone. The liberation of the penis, cords, 
and testes is effected before any means have been provided to render the 
dissection bloodless; and it is precisely the liberation of these structures 
which is responsible for nearly all the hemorrhage encountered in the 
amputation of an elephantoid scrotum.) 


THE WRITER'S METHOD. 


I have but little to say on the question of pre-operative treatment. The 
elaborate precautions advocated by Chatterji and others may perhaps be 
theoretically excellent, but in practice they can seldom be taken. The 
African native is inclined to be both timid and impatient, and, having screwed 
up his courage to the point of entrusting himself to a European surgeon, he 
wants to get his ordeal over and finished with as soon as possible. If ordered 
an elaborate course of pre-operative treatment, it is practically certain that 
he will never get as far as the anesthetist, but will abscond and return 
to his village despondent and convinced that his infirmity is a matter of 
shauri muungu (God’s will) and is incurable. Consequently, I have never 
yet refused operation, no matter how ill or senile the patient, except in 
cases of mortal illness or of advanced hookworm disease; and I have 
always endeavoured to operate within a few days of the patient’s arrival 
in hospital. Safura (hookworm disease) is so well recognized and dreaded 
by the natives that they can usually be made to appreciate the necessity for 
having it treated before an operation is performed. 

My pre-operative treatment consists merely in rest, with elevation of 
the scrotum, which is daily scrubbed with ether soap and water. 

At the actual operation the patient is placed in the lithotomy position, 
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with the scrotum hanging over the end of the table. After a final scrubbing 
with soap and water, the affected parts are etherized and iodined and towels 
are suitably arranged. A circular incision is then made right round the 
‘neck’ of the tumour, dividing only skin plus a very small quantity of sub- 
cutaneous tissue. A large amputating knife is then thrust proximally under 
the skin till its point. reaches the vicinity of one external abdominal ring. 
With a rapid sawing movenent the knife is then carried across, subcutaneously, 
till its point reaches the opposite ring. An assistant meanwhile keeps packing 
gauze beneath the skin in the 
wake of the advancing knife, 
and by exercising pressure over 
the flap reduces bleeding to a 
minimum. (Fig. 501.) 

In this way one half of a 
collar-like skin-flap is fashioned. 
With the help of a forehead 
lamp all bleeding-points beneath 
the flap are then secured in 
pressure forceps, the gauze 
packing being removed bit by 
bit while this is accomplished. 
The lower half of the ‘collar’ is 
now freed in a similar way, 
the point of the amputating 
knife being held close against 
the perineum and the adductor 
origins while the undercutting 
is performed. Hemostasis is 
effected as before. Persistent 
< bleeding points on the distal 

Fic. 501.—Undermining of the skin ‘ collar’. skin edge are secured by means 

of Ballance’s scalp-clamps. 

I would here emphasize that it is only during the preparation of my skin- 
flap or ‘collar’ that I encounter any hemorrhage worth considering, the 
remainder of the operation being practically bloodless. The amount of blood 
lost is trifling and cannot be compared with that lost during the undermining 
of the skin at the commencement of a breast amputation. 

I always prepare a ‘collar’ which will be large enough to cover com- 
pletely and without tension both cords and testes. Consequently it often 
happens that the ‘collar’ is largely composed of more or less elephantoid 
skin. This is a matter of no moment, because the operation opens up several 
new channels for lymph drainage, as the result of which the skin eventually 
loses its elephantoid character. 

The skin ‘collar’ now reflected, a one-inch incision is made over the 
upper part of each spermatic cord, near the external abdominal ring, and also 
over the root of the penis near the suspensory ligament. First a forefinger 
and then a gauze loop is passed round each of the three structures thus exposed 
and isolated at their base (Fig. 502). 
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The point of a large clamp is now pressed beneath the isolated segment 
of penis and is forced backwards through the entire thickness of the tumour, 
which is thus separated into 
halves. Each half is then 
grasped, about one inch distally 
to the pubes and perineum, by 
a powerful clamp, the cords and 
penis being carefully avoided. 
One clamp is closed. The scro- 
tum is then elevated for a few 
minutes, to let some of the 
blood drain out of it. The 
second clamp is then closed and 
the scrotum allowed to resume 
its pendent position. 





* Fia. 502.—Isolation of the roots of the sper- 
The penis and both cords matic cords and penis, and clamping of the tumour 


‘neck’. Sometimes, instead of using clamps, the 
and testes are now fully exposed writer strangles the ‘neck’ with a couple of strong 


through long vertical - incisions silver wires. 
(Fig. 508) and are carefully 
dissected free from the tumour mass, this procedure being absolutely bloodless 
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Fic. 503.—Freeing of the spermatic cords, testes, and 
penis through three large vertical incisions. 








owing to the hemostatic action 
of the two large clamps. The 
greatly hypertrophied guberna- 
cula are divided by scissor-snips. 
By means of a circular incision 
around the preputial opening, 
as much foreskin as possible is 
saved, so that it may _ subse- 
quently be used as a covering 
for the penis. 

What I consider to be a 
very important step in the opera- 
tion is now performed—namely, 
the establishment of a direct 
lymph pathway from what will 
be the new scrotum to the 
lumbar glands. To effect this, 
the fibrous coverings of both 
spermatic cords are completely 
excised till the contained blood- 
vessels are clearly seen. 

At this stage a hydrocele or 
hernia or both have frequently 
to be dealt with on one or both 
sides. The hydroceles are treated 
by the most rapid method avail- 


able—usually by eversion, with or without partial excision of the sac; 
while atrophy of a testis may call for orchidectomy. Hernias are best 
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Fic. 504.—Amputation of the elephantoid mass. 
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treated in a purely temporary manner by simple ligation of the sac as 
high as possible, without the external oblique being divided or the inguinal 
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canal subjected to any process of 
plastic repair. The reason for 
this is that should sepsis ensue 
(as is not unlikely), the safety 
of any plastic hernial operation 
would be gravely jeopardized. 
The hernia should be radically 
treated some weeks later. 

The penis, cords, and testes 
are now wrapped in sterile gauze 
and placed on the lower abdomen 
out of harm’s way. 

The amputation of the elephan- 
toid scrotum is now completed by 
a series of short scissor-snips and 
knife-cuts provimal to the two 
large clamps (Fig. 504). Bleeding 
vessels are secured by forceps as 
they appear, and as we are here 
dealing with main trunks, the 
total number to be secured is not 
great. Moreover, as the distal ends 
of the vessels do not need attention, 
not more than a dozen Spencer- 
Wells forceps will be required. 


With the hope of opening up a direct lymph pathway via the internal 
pudic and prostatic lymphatics to the internal iliac glands, great care is taken 


to lay bare the perineal muscles and divide 
the line of fusion between Colles’s fascia 
and the two layers of the triangular 
ligament. 

All vessels in the grasp of pressure 
forceps are now conscientiously ligatured, 
hematoma formation being one of the 
bugbears of the operation. The whole raw 
area is refreshed with application of hot 
saline, and the edges of the skin ‘collar’ 
are united along a median vertical line in 
such a way as to form a new scrotum 
into which the cords and testes are snugly 
tucked. A small rubber tube is inserted 
through the lowest end of the suture-line 
and will be retained for forty-eight hours. 
The penis is now covered by pulling back 
over it, like the finger of a glove, the 


preserved inner lining of the prepuce, the cut edges of which are fixed by 





Fic. 505.—Completion of the 


operation. The cords and_ testes 
have been covered by means of a 
vertical suture of the edges of the 
skin ‘collar’. The penis has been 
covered by suture of its preserved 
and fully retracted prepuce to the 
edges of the upper part of the skin 
‘collar’. A small rubber drainage 
tube has been inserted through the 
lowest angle of the wound. 
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a few points. of suture to the edges of the uppermost portion of the skin 
‘collar’. (Fig. 505.) 

Where, for one reason or another, sufficient healthy foreskin cannot be 
conserved to act as a penile covering, I have several times left. the penis raw 





Fic. 506.—The writer’s ‘tunnel’ operation 
used in cases where the prepuce is too diseased 
to: be available as a covering for the denuded 
penis. The photograph was taken ten days 
after operation. 





Fic. 507.—A very typical elephantoid 
scrotum. Weight after removal, 45 lb. No 
hernia present. Operation is much simplified 
when the tumour ‘neck’ is narrower than in 
this case. 


and successfully clothed it at a later 
date by means of a granulating flap cut 
from the thigh and applied like a roller- 
bandage to the penis.” At other times 
I have threaded the raw penis tempor- 
arily through a subcutaneous tunnel 
___, Fig, 508.—Case complicated by a large (Fig. 506) on the inner aspect of the 
‘sliding’ hernia on the right side. The heria thigh and liberated it some ten days 
cectomy being performed at the same time. later by means of a simple flap inci- 
he scrogum was amputated oforinghsS*" sion.? ‘Thiersch’s method appears to be 
unsuitable, and I have never used it. 

After-treatment.— Saline transfusion is rarely necessary and is never 

given as a routine. Morphia is administered. Catheterization is seldom 
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called for, probably because no bougie is used as a guide to the urethra in my 
operation. The wound is inspected daily because it has been my experience 
that a certain mild degree of sloughing is almost inevitable. When sloughing 
is at all marked, eusol dressings are employed. 

Mortality.—In a series of 56 cases operated on between September, 1927, 
and July, 1931, there has been but one death. This was due to spreading 
cellulitis and septicemia, and occurred in a very old and debilitated patient. 

Results.—Nothing is more difficult than to trace the end-results of 
operations on African natives; but this much can be said: I have 
never yet seen a recurrence in any case of elephantoid scrotum operated 
on by me. On the other hand, of the not inconsiderable number of 
patients seen at intervals varying from a few months to three years after 
operation, all have been in an entirely satisfactory condition. The new 
scrotum has shown a marked tendency to become more and more supple 
with the lapse of time, while the physical and mental improvement in the 
patients has been striking. Two cases are illustrated in Figs. 507, 508. 


SUMMARY. 


1. The operative treatment of scrotal elephantiasis is one of the most 
satisfactory procedures in surgery. 

2. The view is advanced that the success of the operation depends on 
the establishment of new lymph pathways—namely, through the internal 
pudic and the prostatic lymphatics to the internal iliac glands and through 
the spermatic lymphatics to the lumbar glands. In order to open up these 
new pathways effectively, it is necessary to excise the fibrous coverings of 
the spermatic cords and to lay bare the perineal muscles. 

3. The failure of operations for elephantiasis of the limbs is due to the 
impossibility of establishing a new lymph pathway in such cases. 

4. The customary operations for elephantoid scrotum are criticized. 
It is thought that they do not provide sufficiently for hemostasis or for 
the establishment of new lymph pathways; and it is considered that the 
practice of raising the skin-flaps after the amputation of the scrotum is 
unsound. 

5. The writer’s method of operating is described. 

6. The danger of the operation is extremely slight. 


I have to thank Dr. A. H. Owen, Acting Director of Medical and Sanitary 
Services, Tanganyika Territory, for permission to submit this article for 
publication. 
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SHORT. NOTES: OF 
RARE OR OBSCORE CASES 





NOTE ON A CASE OF PITUITARY TUMOUR TREATED 
BY RADON SEEDS. 


By L. BATHE RAWLING, 


SURGEON, ST. BARTHOLOMEW’S HOSPITAL, LONDON, 


In a previous number of the British JouRNAL OF SuRGERY,' I contributed 
towards the surgery of the pituitary region by reporting on four cases where 
treatment had been carried out by the introduction of radon seeds into the 
tumour mass, the seeds varying in number from 14 to 8. In the summary 
it was stated: (1) That radon seeds could be introduced into, and spaced 
throughout, a tumour of the pituitary region, without actually exposing the 





Fic. 509.—Antero-posterior view, showing the Fic. 510.—Lateral view, showing the six seeds in 
correct spacing of the six seeds. the lower and posterior part of the tumour. 


tumour to view; (2) That neighbouring structures could be avoided; and 
(3) That the results obtained were not discouraging. A fifth case, operated 
on in July, 1931, enables me to confirm the first of these three state- 
ments, leaving the second and third requiring some amendment. 

The operation was conducted in the same manner as before—right frontal 
bone-flap, dura and brain elevated with my special illuminating retractor, 
as far back as the posterior border of the anterior fossa, and a small incision 
made through the dura mater, close up against the anterior clinoid process, 
through which the introducer was inserted. No attempt was made to expose 
the tumour itself; I relied on my experience of the direction required. Six 
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seeds were introduced, with spacing, and I estimated that they were placed 
in the posterior half of the tumour. Desiring to place more seeds in the 
anterior part of the tumour, the introducer was re-inserted. This was at once 
followed by the escape of blood along the cannula, which, with the sudden 
swelling up and discoloration of the dura, showed that I had injured some 
vessel. The patient was sent back to bed, and died two days later with 
symptoms of compression. 

The post-mortem showed: (1) A tumour (adenoma), pear-shaped and 
plum-coloured, seated in the pituitary fossa, wholly occupying that region ; 
(2) Some blood between the dura and the brain, but less than was expected, 
and no evidence of injury to any special blood-vessel ; (3) No sign on the 
surface of the tumour to show where the introducer had entered. 

The whole region was cut away, with the underlying portion of the base 
of the skull, hardened, and X-rayed (Figs. 509, 510). The photograph shows 
that all six seeds are well placed and spaced in the posterior part of the 
tumour. With a little more luck, the second series of six seeds would have 
been inserted into the anterior half. 

It is possible that the vascular injury might have been avoided if the 
tumour had been exposed, but this would have been very difficult, and 
certainly very dangerous. 

As against this unfortunate result, I have to report that the very success- 
ful case recorded in my series remains perfectly well, with full working 
capacity. 


REFERENCE. 
1Brit. Jour. Surg., 1931, xix, 68. 
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REVIEWS AND NOTICES OF BOOKS. 





Diseases of the Thyroid Gland: with Special Reference to Thyrotoxicosis. By 
Creciz A. Joy, M.S., B.Se. (Lond.), F.R.C.S., Senior Surgeon to the Royal Free Hospital 
and the Miller General Hospital, ete. Crown 4to. Pp. 682 + xviii, with 283 illustrations 
and 24 plates. 1932. London: William Heinemann (Medical Books) Ltd. 63s. net. 


THE author states in the preface that it is thirty years since a book on the diseases 
of the thyroid gland and their treatment has been published in Great Britain. 
During that period the advance in knowledge of this subject has been very great. 
Workers in many countries have contributed to that advancement, and the contri- 
bution from the British Empire having been considerable, it was high time that an 
adequate presentation of the subject should be made in Great Britain. It may be 
said at once that the book has been worth waiting for, Mr. Joll having envisaged 
a work to include every aspect—‘ a general survey ”—of the subject. The task for 
one individual was big, and for a surgeon occupied with the duties of a teaching 
hospital and private practice it was Herculean. Mr. Joll has inherited much from 
a hospital where Sir James Berry had already achieved a world-wide reputation in 
this subject ; how widely he has read is seen from the ably selected references, and 
his own work over many years has given him first-hand knowledge of pathology 
and the surgical problems. The judgements are balanced, and mature experience 
is apparent throughout. This does not necessarily mean that every conclusion will 
be accepted. No book can pronounce the final word, for in many of the problems 
there is not yet unanimity, and in a subject where so many workers are giving their 
lives to one or other of the aspects of the subject, new material becomes available 
between the time a book of this magnitude goes to press and that of its publication. 

It is fitting that the frontispiece should be an engraving of Caleb Hillier Parry. 
Too often in foreign literature the honour of having first described accurately the 
symptoms and signs of toxic goitre is wrongly ascribed elsewhere, but it must be 
remembered that although his case histories and conclusions were written out with 
great care, Parry did not publish them. 

The chapters on development, structure, and physiology of the thyroid gland 
are very complete, and contain adequate references to the work of Gale Wilson, 
Rienhoff, Kendall, and Harington. The chapter on the parathyroid glandules, 
while complete in every other respect, does not contain reference to the work done 
abroad and in Great Britain on parathyroid tumours associated with generalized 
fibrocystic disease of the bones. 

It is a great satisfaction to practitioner and student to see the classification of 
diseases of the thyroid gland becoming more simple. As is well known, this author 
separates Riedel’s disease from lymphadenoid goitre, thus differing from Ewing 
and some others. The illustrations and descriptions of these conditions are excellent. 
The term ‘parenchymatous’ is given its proper significance. It has too long been 
employed in England to denote diffuse colloid goitre. Primary malignant epithelial 
tumours are described under three well recognized types, and one wonders if it is 
necessary or wise to give a separate heading in the classification to ‘mixed-celled’ 
types—carcinoma-sarcomatodes and sarcoma-carcinomatodes. The author points 
out that Kettle and Ewing have described the metaplasia occurring in these tumours, 
which are undoubtedly epithelial in origin. 

The chapters dealing with the etiology, distribution, and prevalence of simple 
goitre are exhaustive, and the immense amount of work done on these subjects in 
recent years has been critically reviewed. Possibly the most contentious chapter 
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will be that in which the evolution and histopathology of diffusely nodular goitre 
is discussed. Where so many Continental and American pathologists who have been 
investigating this for decades—and are still doing so—fail to reach agreement, Mr. 
Joll’s marshalling of evidence, masterly as it is, may well leave the reader bewildered. 
He believes that there is no essential difference between the colloid and solid forms 
of nodule, and he retains the term ‘adenomatosis’ to describe the common form of 
goitre associated with multiple colloid nodules in this country. Reinhoff and others 
have regarded these as purely involution nodules. Marine, in the article from which 
Mr. Joll quotes, admits that knowledge of these nodules is at present very inadequate, 
so that this chapter may be taken as a statement of the available knowledge at the 
moment. 

Nearly half the book is devoted to thyrotoxicosis. Pathogenesis, signs, 
symptoms, metabolism, and treatment are dealt with in great detail. The increase 
in the death-rate from the disease—taken from official figures—during the last five 
years is striking. The author ascribes this to the almost universal use of iodine in 
prophylaxis and treatment. One wonders if it may not in part be due to the greatly 
increased number of operations performed throughout the land. The margin of 
safety in this operation is still a narrow one, requiring careful selection of cases and 
of the time of operation, long preparatory treatment, and considerable skill on the 
part of the surgeon. Mr. Joll takes the increase in the death-rate to indicate that 
there is a still greater proportional increase in the prevalence of the disease. 

In accord with the growing custom in this country Mr. Joll divides cases into 
primary and secondary thyrotoxicosis rather than into exophthalmic goitre and 
toxic adenoma. The distinction is that in secondary toxic goitre the toxic condition 
is *‘ engrafted on a pre-existing goitre ’’. He states that he has had patients in whom 
the toxic symptoms supervened on goitres primarily of the diffuse symmetrical 
colloid type. Surely the case illustrated in Figs. 201, 202, and Plate XXIII, belongs 
to this class. The very big goitre with large colloid vesicles implies that a colloid 
goitre preceded the toxic condition. 

The special clinical groups—those occurring in childhood or old age, in associa- 
tion with pregnancy, with delirium, or other mental disorders, with cardiac complica- 
tions, with diabetes, or with abdominal crises—are discussed. 

X-ray and radium treatment is reviewed. The author does not favour the use 
of iodine in the medical treatment of the disease, but would reserve it for the period 
immediately preceding operation. Physicians will scarcely agree with this view, but 
there is no doubt that its use is often not sufficiently controlled. A full and most 
helpful chapter is devoted to anesthesia in all its modern aspects. Pre-operative 
and post-operative treatment is adequately dealt with. It is pointed out that 
operation is unjustifiable in hyperacute cases, or during the exacerbations of the 
disease. 

Possibly a little more space might have been given to the medical preparation 
and after-treatment of patients with auricular fibrillation and heart failure. These 
patients are often occdematous to the waist when first seen, long and skilled treatment 
being required to render them fit for operation. In the three cases illustrating 
operation in this condition normal rhythm returned spontaneously. This occurs in 
nearly half the cases operated upon, but readers would have welcomed more detailed 
help in the subsequent treatment of the others. The author gives the credit for 
popularizing the extensive bilateral operation to British surgery—a fact, as he states, 
not always recognized in America. Regarding the operation of thyroidectomy, no 
detail is left to the imagination, each step being minutely described and illustrated. 
Following this, the dangers and difficulties which may be met with are discussed, 
and treatment is indicated for the post-operative complications. Each surgeon will 
develop his own technique, and will differ in some respects from others. Mr. Joll 
has described a good operation, though he has not made it appear simple. This is 
wise, for even in a moderately severe case of this disease the operation is not to be 
undertaken without due consideration and careful preparation. 

Mr. Joll has presented his fellow-practitioners and students with a monumental 
volume. They need not trouble to search the literature published up to the time 
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this book went to press, for they will find everything relevant within its covers. 
They will get plenty of practice in sifting evidence—they may even wish that some 
of the more obsolete references had been omitted—but when they have read it they 
will know all that was known on the subject of goitre in 1931. 

Mr. Joll is to be complimented on the illustrations and diagrams, and the 
publishers on producing a book that will take a very high place in British medical 
literature. (The word resected, page 623, four lines from the bottom, is probably 
a misprint, and, if so, is the only one discovered in the book.) 





Thomson and Miles’ Manual of Surgery. By ALEXANDER Mies, M.D., LL.D., 
F.R.C.S.E., Consulting Surgeon, Royal Infirmary, Edinburgh; and D. P. D. Witxte, 
M.D., F.R.C.S.E., Professor of Surgery, University of Edinburgh. Eighth edition. 
Crown 8vo. Vol. II. Extremities, Head and Neck. Pp. 685 + viii, with 303 illus- 
irations. Vol. III. Thorax and Abdomen. Pp. 578 + xii, with 177 illustrations. 
1931. London: Humphrey Milford. 12s. 6d. net each. 


THROUGHOUT these volumes there are many evidences of careful revision in order to 
make the work a comprehensive and up-to-date record of surgical teaching in Edin- 
burgh. This applies especially to the chapters on the thyroid gland, the chest, the 
gall-bladder, and the breast ; and to the description of the investigation of a urinary 
case, all of which have heen largely rewritten. Accounts of the modern conception 
of the gliomas, and of diverticulitis of the colon, and fuller references to radium 
treatment are valuable additions. 

In previous editions there had been a tendency to illustrate the late stages of 
disease and pathological curiosities. It is therefore a pleasure to note that the 
pictures also have been considerably revised, those of advanced disease being replaced 
by skiagrams of barium examinations, pyelograms, and other illustrations of diagnostic 
methods. That the old passion for freaks is not yet conquered is shown by the 
inclusion of the useless though amusing skiagram of a hair-ball in the stomach, and 
the photograph of an ‘enterolith’ of heather-roots and twigs ! 

It should be our concern to assess the value of the work as a whole rather than 
to criticize matters of detail, yet we cannot but note in a book whose standard is 
generally so high the occurrence of certain features which seem to have escaped 
attention. Misleading-or even inaccurate statements occur in connection with 
intracranial hemorrhage, particularly regarding traumatic apoplexy and subdural 
hemorrhage. It seems a mistake to adduce the absence of glandular involvement 
as evidence against malignancy in the case of a doubtful lesion ; and the view that 
the mixed salivary-gland tumours develop from rests derived from the first branchial 
arch is surely obsolete. Finally, it is a surprise to find, beside an illustration of a 
tuberculous nodule in the globus minor of the epididymis, the statement that it is 
more than doubtful if the disease is ever due to a downward spread of infection from 
the prostate, 

This manual gives on the whole an excellent description of the clinical and patho- 
logical aspects of surgical diseases, but little advice is offered regarding their treat- 
ment. It has previously been criticized on this account, and the authors probably 
have good reasons for not attempting to remedy the defect. It does seem a pity, 
however, that a manual running into three volumes should not be an adequate guide 
to treatment. 





Pye’s Surgical Handicraft. Edited by H. W. Carson, F.R.C.S., Late Senior Surgeon, 
Prince of Wales’s General Hospital, Tottenham. Tenth edition, fully revised. Demy 
8vo. Pp. 641 + xviii, with 343 illustrations and 22 plates. 1931. Bristol: John 
Wright & Sons Ltd. 21s. net. 


Tuts book is too well known to require much added praise. This, the tenth edition, 
has been brought up to date by the late Mr. Herbert Carson, who died when only 
two sheets of the edition remained to be seen through the press. The book has been 
increased in size by only a few pages, but many sections have been revised and 
some rewritten, and fresh sections have been added on a few subjects, such as the 
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tannic acid treatment of burns, the injection treatment of varicose veins, etc. We 
would like to see more revision in the chapter on fractures, bringing the treatment 
more into line with modern methods. In describing the treatment of intracapsular 
fracture of the femoral neck it is advised that ‘‘the patient should be propped up in 
bed with the limb placed between sandbags’. After about a month the patient 
is advised to use the limb as much as possible “‘since union is not aimed at”. This 
surely is not the best advice for house surgeons and dressers. 

Apart from a small number of facts which are still somewhat behind the times, 
this book stands out as probably the best of those on minor surgery and its craft, 
as indeed it has done for the last forty-seven years ; and it can confidently be recom- 
mended to house surgeons and dressers as well as to practitioners as giving a good 
account of the many small points in all forms of minor surgery which are so difficult 
to carry in one’s head. 











La Pratique chirurgicale illustrée. By Vicror Paucnet. Fasc. XVII. Super royal 
8vo. Pp. 268 + vi, with 186 illustrations by S. Depret. 1932. Paris: Doin et Cie. 
Fr. 65. 


In this fasciculus Victor Pauchet, while contributing most of the articles himself, 
has included articles by five other surgeons, and the volume opens with a description 
by de Martel of a new method of craniectomy for exposing the cerebellum—a method 
which gives a beautiful exposure for dealing with acoustic tumours, meningiomas 
in the region of the lateral sinus, or tumours of the cerebellum and fourth ventricle. 
Dr. Bonnet Roy writes on the radical cure of dental cysts, and Dr. A. Jung on 
Matas’ operation for obliteration of popliteal aneurysm. Two articles on plastic 
surgery are included, one for depressed nose by Dr. J. Bourguet, and the other for 
hypospadias by Dr. le Gac. In the former we seem to recognize the work of Sir 
Harold Gillies, and the latter illustrates the method of Ombredanne—a most 
ingenious operation very well illustrated. We have commented before on the 
excellent value of M. Depret’s illustrations, which often render the text unnecessary. 
It would be extremely difficult to give a lucid description of this operation for hypo- 
spadias ; the illustrations supplied require no verbal explanation. 

Pauchet writes on a variety of subjects, which include operations for cancer of 
the breast, hernia of the lung, biliary fistula, anastomosis of ureter and colon, and 
gastric ulcer penetrating the pancreas. In these he maintains his usual high 
standard. With regard to the article on diverticulitis, while agreeing that the 
majority of cases should be treated on medical lines, our operative experience makes 
us more than sceptical of the practicability of multiple diverticulectomy, i.e., resec- 
tion of individual diverticula (except in isolated instances), and we regard the 
operation described as unpractical if not valueless. 

It is to be hoped that some day Pauchet will collect the articles which deal with 
the different branches of surgery and publish them in separate volumes. In these 
days of specialism a mixed grill does not attract the average reader as perhaps it 
should. 





Emergency Surgery. By HAmILTon BalLey, F.R.C.S., Surgeon, Royal Northern Hospital, 
London. Vol. II. Thorax, Spine, Head, Neck, Extremities, etc. Large 8vo. Pp. 
415 + xviii, with 430 illustrations, some in colour. 1931. Bristol: John Wright & 
Sons Ltd. 25s. net. 


TuE first volume of this work on Emergency Surgery, that dealing with the abdomen 
and pelvis only, was reviewed in the April, 1931, number of this JouRNAL: the 
present volume covers the remaining field. The high quality of its predecessor has 
been fully maintained in the present volume, and the two together form a most 
valuable and reliable guide to the occasional surgeon and to the ‘‘comparatively 
isolated surgeon” when faced with a surgical emergency. Opinions must inevitably 
differ as to what exactly should be included in a work of this scope; but, on the 
whole, we consider that a very judicious selection has been made, and the writer, 
moreover, has not confused the issue by the too frequent insertion of alternative 














REVIEWS AND NOTICES OF BOOKS 665 


methods. The text is certainly up to date, as evidenced by the full account given 
of Professor Meyer’s technique for performing Trendelenburg’s operation for the 
extraction of emboli from the pulmonary artery, the Winnett-Orr treatment of com- 
pound fractures and acute osteomyelitis, and the tannic acid treatment for burns. 
Blood transfusion is very fully described, and for emergency tracheotomy K. H. 
Digby’s method of performing the operation is rightly recommended. In the special 
branches the writer has sought the assistance of experts, notably that of Mr. Eric 
Watson-Williams, who is responsible for the sections dealing with the nose, ear, 
and larynx, and with intracranial suppuration. 

The illustrations are plentiful and excellent, and special mention must be made 
of the coloured one upon page 19, depicting traumatic asphyxia. 





A Textbook on Surgical Pathology. By Cuar.es F. W. ILtincworrtn, M.D., F.R.C.S.E., 
formerly Tutor in Clinical Surgery, Royal Infirmary, Edinburgh ; and Bruce M. Dick, 
M.B., F.R.C.S.E., formerly Tutor in Clinical Surgery, Royal Infirmary, Edinburgh. 
Royal 8vo. Pp. 677 + viii, with 290 illustrations. 1982. London: J. & A. Churchill. 
36s. net. 


THE criticism of a work on surgical pathology must be influenced by one’s opinion 
upon the part such books of applied science have to play in education, and by what 
the author intends the book to accomplish. A pathologist, if he expects an exhaustive 
dissertation upon the purely pathological features of the diseases deemed to be 
surgical, is bound to find that some of the subjects in which he is interested are treated 
briefly, superficially, and with what he may consider scant respect. The clinician, 
if he looks for a decisive judgement upon the many unsolved problems of pathology, 
will also be disappointed. Criticism of this book from such extreme points of view 
would be unjust, for it has not been the intention of the authors to add anything 
to the science, but rather to stress features in the study of pathology which are of 
greatest value to the surgeon, and in this they may justly claim that they have 
been successful. . 

The size of the book has been wisely limited by the exclusion of detailed accounts 
of inflammation and repair, since it has been written for Final M.B. and Fellowship 
Students, and a knowledge of the fundamental processes is assumed. The early 
chapters deal with some of the problems of general pathology—shock, the general 
infections, and tumours---and the remainder with tissue and regional pathology, 
including the female generative organs. In all sections the morbid anatomy is 
adequately described, but the most valuable feature is the consideration of the nature 
of the conditions described, and the account, supplemented by ample references to 
recent literature, of experimental and clinical research upon which modern concep- 
tions of disease are based. The illustrations are good, the microphotographs being 
particularly praiseworthy. 

It is well-nigh impossible for an individual to keep abreast of the recent work 
in anatomy, physiology, and pathology which has a bearing on surgery ; and the 
authors have the advantage of having been brought up in surroundings in which 
every encouragement is given not only to trial by experiment and to wide reading, 
but also to free and frequent interchange of ideas and knowledge among the group of 
men working in the Department of Surgery. This has enabled them to cover a wide 
field, but it is only to be expected that some chapters will carry more conviction than 
others, and it is not difficult to distinguish the subjects which have been investigated 
by the authors and their colleagues from those about which they have had to obtain 
the information by referring to the work of others. 

The conscientious author may rightly hesitate to draw conclusions from obser- 
vations not made by himself ; but his writings will be of much greater value to 
the student, who is even less capable of discriminating between the various 
theories offered in explanation of a given phenomenon, if in addition to stating 
the theories, he indicates clearly which view has most to support it, and is of the 
greatest importance as a guide in the practice of surgery. If this more dogmatic 
attitude were adopted in parts of this book it would be of greater value in 






















































666 THE BRITISH JOURNAL OF SURGERY 


teaching, even though some of the opinions expressed might require modification 
in future editions. 

Most of the book is so good that it is disappointing to find a poor description 
of the pyogenic infections of bone, an inadequate account of injuries to the brain, 
and some rather confusing statements about hydronephrosis and renal infection. 
Its faults, however, are neither numerous nor serious enough to detract appreciably 
from the value of a book which is likely to prove a popular text-book for 
students and to provide for teachers a useful guide to the recent literature of 
surgical pathology. 





Surgical Pathology of the Genito-urinary Organs. By Artrnuur E. HeErrzier, M.D., 
Professor of Surgery, University of Kansas. Hertzler’s Monographs on Surgical 
Pathology. Royal 8vo. Pp. 286 + xviii, with 222 illustrations. 1931. London: 
J. B. Lippincott Co. 21s. net. 


Tuts is one of a series of monographs on surgical pathology by Hertzler; it is a well 
printed book of some 285 pages, and the illustrations are uniformly good and are 
of help in elucidating the text. 

The author’s views on this section of surgical pathology are always interesting, 
sometimes original, and occasionally inaccurate. His style is almost startlingly 
different from that of the usual text-book of English medicine; he manages to 
extract a good deal of humour from the dry bones of pathology ; the one adjective 
appropriate to the tone of this volume is ‘snappy’, and the effect on the whole, 
though occasionally irritating to the English reader, is to make the work very 
readable. 

In writing of the pathology of the tuberculous kidney, he exclaims: ‘‘ The 
owl to the moon doth complain, but to present a working outline for the clinic is 
no easy task’’; one can fancy Sir James Paget lifting his eyebrows if he had 
lived to read such a sentence in a book on his favourite subject. 

We consider the bibliography poor; the author seems to have very little know- 
ledge of the best of the English, German, and French literature on this section of 
surgical pathology. 

On the whole we can recommend this book to our readers as an attractively 
written but not very profound monograph. 





Clinical Examination and Surgical Diagnosis. By F&.ix Lresars (Paris). Translated 
by Heten C. Scott, M.R.C.S., L.R.C.P. Large 8vo. Pp. 872 + xi, with 1094 illus- 
trations. 1931. London: Jonathan Cape Ltd. 50s. net. 


Tuis work on ‘surgical craft’, as the author expresses it, is in no way a book of 
reference, but is designed as a guide to diagnosis by a consideration of what con- 
ditions should be conjectured in a particular case and of how the patient should 
be examined. 

The justification for this further work on a well-worn subject derives from : 
(1) The attention paid to local physical examination, and the detailed directions 
for its systematic performance: ancillary methods are deliberately given scant 
attention. (2) In striking contrast with many works on surgical diagnosis, this one 

Vv is most readable, for Lejars has a rare knack for vivid clinical pictures. In this 
respect he has been fortunate in his translator, Miss Helen Scott. (3) The book is 
the product of French thought—the references are almost exclusively to Frenchmen 
—and will appeal to those who would like to know something of French surgical 
outlook. 

The majority of the illustrations are from photographs of patients to show 
either pathological conditions or methods of physical examination. They display 
clearly what they are meant to show, but there is an inclination, which is perhaps 

inevitable, to illustrate advanced rather than early conditions. 
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Fractures of the Jaws. By Rosertr H. Ivy, M.D., D.D.S., F.A.C.S., University of 
Pennsylvania ; and LAWRENCE Curtis, A.B., M.D., D.D.S., University of Pennsylvania. 
Medium 8vo. Pp. 180 + viii, with 177 illustrations. 1932. London: Henry Kimpton. 
21s. net. 


THE authors have produced a most creditable volume which fills a much-needed 
want in this country, where specialization is so limited. America has its oral surgeons 
in almost every city, but here fractured jaws form a ‘no-man’s land’ between the 
general surgeon and the dental surgeon, with the result that there is often lack of 
co-operation in the treatment of these cases. 

The Preface ably summarizes the position with regard to the general surgeon 
in stating that ‘‘as long as cases are admitted to his service in the hospital it is his 
responsibility to see that they receive proper treatment, either by himself or by 
someone delegated by him who understands the problem. The haphazard way in 
which these cases are frequently handled at present is often a cause of permanent 
crippling of the functions of the jaw, unless correction is undertaken by measures 
requiring many additional months of treatment.” 

The authors have gone out of their way to produce a book giving a technique 
which may be carried out by the general surgeon having little or no special dental 
experience. They have avoided all complicated dental splints requiring special 
laboratory experience and advocate the eyelet-wiring technique, which is certainly 
very simple. In dealing with fixation of the fragments emphasis is rightly laid upon 
the fallacy of any attempt being made to wire or plate the fragments, as nearly all 
fractures are compound in the mouth. In the same chapter reference is made to 
the necessity of removing teeth in the line of fracture, which is the accepted teaching 
in this country. 

The chapter on non-union gives a very clear description of the present-day 
methods of bone-grafting, the authors favouring the iliac graft ; but it is noted 
that they use the method of wiring the graft in position rather than dovetailing. 
The chapter on dietary management, by Clyde W. Scogin, D.D.S., gives very valuable 
information on this important phase of the treatment of these cases, and completes 
an extremely practical book, which is easy to read and well illustrated. 

The volume will add materially to our literature on the subject, and should 
certainly be consultéd by all surgeons undertaking the treatment of these cases. 





The Intervertebral Discs: Observations on their Normal and Morbid Anatomy 
in Relation to Certain Spinal Deformities. By Ormonp A. BEADLE. Issued by 
the Medical Research Council. Royal 8vo. Pp. 79, with 47 illustrations. 1931. 
London: His Majesty’s Stationery Office. 2s. net. 


Tus is one of the first and most complete accounts in the English language of the 
anatomy and pathology of the intervertebral disc. The writer has worked in 
Professor Schmorl’s Clinic at Dresden over a long period, and has studied carefully 
his unique collection of spinal columns, some of the lesions of which are well illustrated 
in this paper. 

The work is an excellent epitome of Schmorl’s teaching, with observations and 
comments by the author. It is of especial interest to anatomists and orthopedic 
surgeons ; the anatomy, histology, and mechanism of the intervertebral disc are 
clearly described ; a rational explanation of ‘vertebral epiphysitis’ is offered, and 
degenerative changes in the disc as the result of increasing age and wear and tear 
of everyday life are suggested as the etiological factor in the group of conditions 
generically termed ‘spondylitis’. French and American observers, especially the 
former, have not been slow in following the work of Schmorl ; the valuable writings 
of Calvé and Galland have apparently been overlooked in the bibliography of the 
present monograph. 

The author is to be congratulated on his choice of subject and place for this 
study, and for its comprehensive presentation to British surgeons. 
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Die Elektrochirurgie. By Prof. Dr. Franz Kerysser (Berlin). Royal 4to. Pp. 238 
+ x, with 232 illustrations. 1931. Leipzig: Fischers Medizinische Buchhandlung. 
Paper covers, M. 52; bound, M. 56. 


DIATHERMY plays an increasingly useful part in surgical technique, and it would 
not be unfair to say perhaps that its true value is only just beginning to dawn on 
surgeons. Immense improvement in technical appliances is going hand in hand 
with education in this matter, so that ultimately it must take a recognized position 
as a surgical instrument of precision superior to the knife in certain restricted fields. 

Keysser’s book goes very thoroughly into the electro-technical details of the 
diathermy machine and the factors which influence its effects on the tissues dealt 
with. The greater part of the book, however, is devoted to clinical details of cases 
illustrating the practical application of the various types of diathermy in general 
surgery. The clinical chapters are exceptionally well illustrated and give admirable 
records of the usefulness of diathermy in the treatment of advanced malignant 
disease. 

To those who are seeking to keep abreast of this very definite advance in surgical 
technique we can recommend this volume. 





Der kunstliche Pneumothorax. By Hans ALEXANDER. Royal 8vo, Pp. 42, with 54 
illustrations. 1931. Berlin: Julius Springer. RM. 7.50. 


Tuts small volume gives an excellent account of the treatment of pulmonary 
tuberculosis by artificial pneumothorax. The most common complication is the 
formation of exudates into the pleura. These occur in 25 per cent and are generally 
clear effusions which disappear without treatment, but a small proportion develop 
into tuberculous purulent effusions. Intestinal tuberculosis, spondylitis, bilateral 
renal tuberculosis, emphysema and asthma, severe nephritis and diabetes, and 
uncompensated heart failure are absolute contra-indications. Some consideration 
is given to the combination of pneumothorax and phrenicectomy, and intrapleural 
pneumolysis is very shortly discussed. The skiagrams of cases after thoracoplasty 
show the posterior ends of the ribs to have been divided too far forward, thereby 
diminishing the collapse obtainable by the operation. 





Indikation und Technik des kunstlichen Pneumothorax. By Dr. HEINRICH 
MAYRHOFER (Vienna). Medium 8vo. Pp. 35 + vi, with 33 illustrations. 1931. 
Vienna: Julius Springer. 


TuIs is a small, relatively elementary, volume on pneumothorax treatment, illus- 
trated by small line drawings. Indications include tuberculosis, pulmonary abscess, 
bronchiectasis, and for diagnostic purposes. Only tubercuiosis is dealt with at any 
length, and under the headings of general indications, contra-indications, and hemo- 
ptysis. It is stated that the treatment should be continued until the sputum has 
been free from bacilli for at least a year. Cauterization and phrenicectomy are 
discussed, especially in their bearing on pneumothorax. 

The whole presentation is that of the usually accepted treatment of tuberculosis 
by pneumothorax, which is the object of the publication. 
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BOOK NOTICES. 


[The Editorial Committee acknowledge with thanks the receipt of the following 
volumes. A. selection will be made from these for review, precedence being 
given to new books and io those having the greatest interest for our readers.]| 


A Descriptive Atlas of Radiographs: An Aid to Modern Clinical Methods. By 
A. P. BERTWISTLE, M.B., Ch.B., F.R.C.S.E. Second edition, revised and enlarged. 
Crown 4to. Pp. 552 + xxviii, with 767 illustrations. 1932. London: Henry Kimpton. 
A2s. net. 


Intracranial Pyogenic Diseases. A Pathological and Clinical Study of the Path- 
ways of Infection from the Face, the Nasal and Paranasal Air-cavities. By 
A. LoGAn TurNER, M.D., LL.D. Edin., Hon. F.R.C.P.E., F.R.S.E., F.R.C.S.E., Con- 
sulting Surgeon, Ear and Throat Department, Royal Infirmary of Edinburgh; and 
F. Esmonp Rerynoups, M.D. Edin., D.T.M.&.H. Camb., M.R.C.P.E., Lecturer on 
Neuropathology, University of Edinburgh. Royal 8vo. Pp. 271 + xx, with 82 illus- 
trations. 1931. Edinburgh: Oliver & Boyd. 12s. 6d. net. 


Guy’s Hospital Reports. Edited by Arruur F. Hurst, M.D. Vol. LXXXI (Vol. XI, 
Fourth Series), No. 4. October, 1931. Royal 8vo. Pp. 379-498. Illustrated. 1931. 
London: The Lancet Ltd. Annual subscription £2 2s. net ; 12s. 6d. per issue. 


Diagnosis in Joint Disease: A Clinical and Pathological Study of Arthritis. By 
NATHANIEL ALLISON, M.D., F.A.C.S., Professor of Surgery, University of Chicago, ete. ; 
and Ratpw K. GuorMiey, M.D., Associate in Orthopedic Surgery, Mayo Clinic, etc. 
Large 4to. Pp. 196 + xii. Illustrated in colour and in _ blacx-and-white. 1931. 
London: Humphrey Milford. 52s. 6d. net. 


St. Bartholomew's Hospital Reports. Edited by Sir Tuomas Horper, Bart., K.C.V.O., 
Ronaup G. CAntTI, WILFRED SHAW, CHARLES F. Harris, J. PATERSON Ross, R. C. 
ELMs.iz, W. GirLiInG BALL, and GEOFFREY Evans. Vol. LXIV. Demy 8vo. Pp. 231 
+ xxv. Illustrated. 1931. London: John Murray. 21s. net. 


Radium and Cancer. By H. S. Soutrar, C.B.E., M.D., M.Ch. (Oxon.), F.R.C.S., Surgeon 
to the London Hospital, etc. Pocket Monographs on Practical Medicine. F’cap. 8vo. 
Pp. 64 + viii, with diagrams. 1932. London: John Bale, Sons & Danielsson, Ltd. 
2s. 6d. net. 


The Acute Abdomen. By C. H. Facer, M.S. Lond., F.R.C.S., Surgeon to Guy’s Hospital. 
Pocket Monographs on Practical Medicine. F’cap. 8vo. Pp. 92+ viii. 1982. 
London: John Bale, Sons & Danielsson, Ltd. 2s. 6d. net. 


A Text-book of X-ray Therapeutics. By the late Ropert Knox, M.D., C.M. (Edin.), 
etc. Fourth edition, completed and edited by Watier M. Levitt, M.B. (Irel.), 
M.R.C.P. (Lond.), D.M.R.E. (Camb.), Medical Officer in Charge of the Radiotherapeutic 
Department, etc., St. Bartholomew’s Hospital. Royal 8vo. Pp. 250 + xii, with 95 
illustrations and 11 plates. 1932. London: A. and C. Black Ltd. 21s. net. 


Thrombose: ihre Grundlagen und ihre Bedeutung. By Prof. Dr. A. Drerricu 
(Tiibingen). Pathologie und Klinik in Einzeldarstellungen. Vol. IV. Large 8vo. 
Pp. 102, with 26 illustrations. 1932. Berlin and Vienna: Julius Springer. Paper 
covers, RM. 8.20; bound, RM. 10. 


Allgemeine und spezielle chirurgische Operationslehre. By Dr. MARTIN KirscuNER 
(Tiibingen). Vol. II. Die Eingriffe in der Bauchhéhle. Royal 8vo. Pp. 574 + xii, 
with 395 illustrations. 1932. Berlin: Julius Springer. Paper covers, RM. 102; 
bound, RM. 108. 


Diseases of the Kidney. By W. Girne BALL, F.R.C.S., Surgeon to St. Bartholomew’s 
Hospital; and Grorrrey Evans, M.D. (Cantab.), F.R.C.P. (Lond.), Physician, with 
charge of Out-patients, St. Bartholomew’s Hospital. Royal 8vo. Pp. 424 + viii, 
with 159 illustrations and 8 coloured plates. 1932. London; J. & A. Churchill. 36s. net. 
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Les Tumeurs des Os. By J. SABRAZES, G. JEANNENEY, and R. MatHEy-CorNAT (Bordeaux). 
Royal 8vo. Pp. 437, with 165 illustrations. 1932. Paris: Masson et Cie. Fr. 80. 


Manipulative Surgery. By A. S. BLUNDELL Bankart, M.A., M.Ch. (Cantab.), F.R.C.S., 
Orthopedic Surgeon to the Middlesex Hospital, etc. Modern Surgical Monographs, 
edited by G. Gorpon-Taytor, O.B.E., M.A., F.R.C.S. Demy 8vo. Pp. 150 + xii, 
with 21 illustrations. 1932. London: Constable & Co. Ltd. 7s. 6d. net. 


Clinical Study of the Abdominal Cavity and Peritoneum. By Epwarp M. 
LivinGsTONE, B.Sc., M.D., Associate Visiting Surgeon, Bellevue Hospital, New York. 
Imperial 8vo. Pp. 866 + xxii, with 372 illustrations. 1932. New York: Paul B. 
Hoeber, Inc. $15.00. 


Diatetik bei chirurgischen Erkrankungen. By Dr. F. W. Lapp and Dr. H. NEUFFER 
(Vienna). Royal 8vo. Pp. 158 + x, with 7 illustrations. 1932. Vienna and Berlin: 
Julius Springer. Paper covers, RM. 9; bound, RM. 9.90. 


L’Ostéose parathyroidienne et les Ostéopathies chroniques. By J.-A. LIVERE, 
Ancien interne des Hépitaux de Paris. Médicin assistant 4  H6pital Trousseau. Royal 
8vo. Pp. 390, with 14 illustrations and 16 plates. 1932. Paris: Massonet Cie. Fr. 60. 
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